
RUSSELLCI ENERGY CENTER 
A joint development of Calpine and Bechtel 

September 12,200l 
SO-2449-09 110 1 -DD 

Ms. Kae Lewis 
Project Manager 
California Energy Commission 
1516 gth Street 
Sacramento, CA 95814 

SUBJECT: RESPONSE TO ADDITIONAL CALIFORNIA ENERGY COMMISSION 
STAFF DATA REQUESTS AND ADDITIONAL INFORMATION IN 
SUPPORT OF THE APPLICATION FOR CERTIFICATION 
RUSSELL CITY ENERGY CENTER (Ol-AFC-07) 

Dear Ms. Lewis: 

Attached for filing with the California Energy Commission Docket Unit are an original and 12 
copies of responses to additional California Energy Commission data requests and some 
additional information items provided by the Calpine/Bechtel Joint Development in support of 
the Application for Certification for the Russell City Energy Center. This submittal responds to 
your Data Request letters dated August 30 and September 6,200l. 

Sincerely, 

Douglas M. Davy, Ph.D. / 
AFC Project Manager 

Attachment 

cc: Alex Ameri, City of Hayward 
Service list 

6700 Koll Center Parkway, Suite 200 Pleasanton, CA 94566 Community Information Line 510.704.8475 
Phone 925.600.2000 Fax 925.600.8926 www.russelIcityenergycenter.com 
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The following are the Calpine/Bechtel Joint Development’s responses to California Energy Commission 
(CEC) additional data requests for the Russell City Energy Center (RCEC) (01-AFC-07). The City 
served these data requests as part of the discovery process for the RCEC project. The CEC provided the 
data requests on August 30 and September 62001. 

The CEC Staff filed 8 data requests relating to the discipline of Visual Resources on August 30. The 
Staff also provided 11 data requests on September 6, based on CalpineIBechtel’s Additional Information 
filing of August 28. These data requests relate to the areas of Transmission System Engineering, Cultural 
Resources, Biological Resources, Project Description, and Visual Resources. 

The responses in this submittal are given in the order presented by the CEC Staff. The responses have 
also been re-numbered sequentially starting with the number 219. This was done to ensure that each Data 
Request response or piece of additional information provided by the Applicant is that has been docketed 
for the Russell City case has a unique number for future reference. (The most recent Applicant filing of 
additional information numbered through 2 18 .) For convenience, the CEC Staff’s number is provided in 
the Table of Contents and in parentheses after each data request number. New or revised graphics or 
tables are numbered in reference to this new data request number. (For example, Figure DR220-1 would 
be the first figure submitted in response to Data Request 220.) 

In addition to responses to the CEC Staffs Data Requests of August 30 and September 6, this filing -. __ . 
.provides additional information that CalpineIBechtel wishes to provide in support of the Application. 
Some of this information is in response to previous data requests and could not be completed at the same 
time as the responses to other data requests from the same filing. Some of this information updates 
information previously provided. Information is provided in the disciplines of Biological Resources, 

c -a Project Description, and Water Resources. 
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Additional tables, figures, or documents submitted in response to a data request (supporting data, plans, 
folding graphics etc.) are found at the end of a discipline-specific section and are not sequentially page- 
numbered consistently with the remainder of the document, though they may have their own internal page 
numbering system. This keeps all material belonging to a given discipline together. 

Russell City Energy Center AFC (Ol-AFC-07) 1 Data Request Responses 219-237 
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Technical Area: Visual Resources‘ 
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Feasibility of Relocating the Power Block 
219 (I). Please discuss the feasibility of relocating the power block to the western portion of the 

project site. If it is infeasible, please explain the specific reasons why this would be the case. 

, ,., ‘. 
Response: While it is theoretically possible to relocate the power block to the western portion of the site, 
it is not feasible from a practical perspective. In determining the site layout for the Russell City Energy 
Center and its ancillary facilities, several factors were carefully considered by the Applicant. 

me 
c e The RCEC project will interconnect with the Eastshore.S~PStati~~“locI;ted approximately 1 mile from the 
P .a RCEC site. The new 230-kV transmission line proposed by the Applicant will be constructed along the 

existing Eastshore-Grant 115kV transmission corridor, which runs in a northwest-southeast direction 
approximately 600 feet northeast of the project site. The new RCEC switchyard has been located at the 

***rJ north edge of the site with a new transmission tower located in the northeast corner of the project site to 
allow for straightforward access to the existing Eastshore-Grant transmission line right of way without 

” F j crossing over any facilities. This necessary arrangement precludes placement of the Advanced 
” “ul Wastewater Treatment (AWT) facility to the east of the power plant. Moving the AWT would be 

em necessary to accommodate any reconfiguration of the power block. 
L L 
c-3 During pre-filing discussions with the City of Hayward, Applicant was made aware of the City’s plan to 

F widen and extend Whitesell Avenue through the unincorporated land north of the WF’CF to connect with 
& _ Cabot Boulevard to the north. The City requested that “the RCEC site layout be configured to place the 
1... relatively low power plant buildings along the eastern boundary of the site and the cooling tower as far 

m from Whitesell Avenue as possible. Reconfiguration of the plant site as requested by the CEC staff would 
P 
La; 

directly conflict with the City’s request. : ,- .” or: ,I ,*.. t .._ 
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Even if the above two factors did not preclude rearrangement of the power block, it is not feasible to 
recon&ure the project within the’timeframe‘of’this Ijroceeding. To prepare the original site plan, the 
applicant devoted-hundreds of hours to engineering and design. Once a preliminary design was 
developed, the Applicant undertook expensive and time-consuming modeling of the air quality and noise 
impacts, to determine if the project was feasible and consistent with LORS. Rerunning the air quality 
aria&is “alone would require several weeks of analysis, and might result in further iterations of the plant 
design. Additional, unforeseen impacts of the new configuration could pose additional obstacles to any 
reconfiguration of the plant’s design. 
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220 (2). If it is feasible to relocate the power block to the western portion of the site, please provide 
the revised site plan and 1 I x 17” high-resolution color photocopies of the following visual 
simulations at life-siie scale of the reoriented project as seen from the Hayward Shoreline 
Interpretive Center (KOP 2) and KOP I: 
a. The RCEC without any architectural treatment including scaled elevations of the RCEC 

without any architectural treatment; 
b. The RCEC with the proposed “Wave” design; and 
c. The RCEC with an alternative architectural treatment that is not as massive as the Wave 

design. [As a frame of reference, an alternative architectural design that stafbelieves 
may be appropriate is attached to these requests.] 

Russell City Energy Center AFC (Ol-AFC-07) 
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d. Please provide electronic files of the requested site plan, elevations, and visual 
simulations. 

Response: Please see response to 219 (1) above. 

221 (3). If it is not feasible to relocate the power block, please provide 1 I ” x 17” high-resolution 
color photocopies (and the electronicJciles) of visual simulations of the project from KOPs I 
and 2 with an alternative treatment that is less massive than the Wave design. 

Response: Please see our objection to this data request, filed September 7,200l. 

222 (4). Please provide scaled plans and elevations (and electronic copies) of the alternative 
architectural treatment. 

Response: Please see our objection to this data request, filed September 7,200l. 

Simulation from the Freshwater Marsh 
Staghas recently communicated with Mr. Larry Tong, Interagency Planning Manager of the East Bay 
Regional Park District to determine the spectfic nature of the EBRPD’s concerns regarding the potential 
adverse impacts of the project. In a letter dated August 20, 2001 to Chairman William J. Keese, Mr. 
Tong expressed the EBRPD’s concern that the project may result in “significant impacts on scenic vistas 
in [the] Hayward Shoreline park, ” which is operated by EBRPD. The EBRPD is concerned that the 
proposed project, when viewedfrom the freshwater marsh portion (located about I,OOOfeet southwest of 
the site) of the Hayward Regional Shoreline Park, “would potentially obliterate the view of Mt. Diablo 
and replace it with a massive Wave and cooling towers. ” As described in a fax sent to stag this area of 
the marsh is used for scientific investigation and study purposes by undergraduate and graduate students 
and international delegations from countries such as Italy and Japan, who “depend upon San Francisco 
Bay and Mt Diablo as landmarks for regional orientation. ” According to Mr. Koslosky with HARD, this 
area of the marsh is visited by these groups of people about 8-10 times per year. Mr. Tong suggests that 
two additional KOPs should be established in this area of the marsh from which to evaluate the potential 
impacts of the project. Staflbelieves that a KOP representing this area of the marsh is warranted since it 
is located substantially closer to the project site than KOP 2 (Hayward Shoreline Interpretive Center), 
and potential impacts would be substantially different. The applicant, sta& and EBRPD ofsicials should 
visit the freshwater portion of the marsh to identify and agree on the exact location for the new KOP. 

223 (5). Please provide I I x 17” high-resolution color photocopies (and electronic files) of a new 
photograph from the area of the freshwater marsh described above to represent the existing 
visual character and quality of views from this area toward the project site. 

I. 

Response: Please see our objection to this data request, filed September 7,200l. 

224 (6). Please provide I I x 17” high-resolution color photocopies (and electronic files) of the 
following visual simulations at life-size scale in the current configuration and the 
recon.gured site described above. 
a. The RCEC without any architectural treatment 
b. The RCEC with the proposed “Wave ” design; and r-h 

- 
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C. The RCEC with an alternative architectural treatment that is not as massive as the Wave 
design. 

Response: Please see our objection to this data request, filed September 7,200l. 
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Reconfigured Transmission Line 
Staff understan&from statements made by the applicant at the Informational Hearing and Site Visit that 
the proposed transmission line may change from the configuration described in the AFC. As proposed in 
the AFC, the existing steel lattice towers carrying the two 115-kV circuits of the Grant-Eastshore line will 
be removed, and replaced with tubular H-frame towers that will carry the project’s 230-kV circuits as 
well as the existing 115kV circuits. One of the proposed H-frame towers is depicted in the visual 
simulation from KOP 7 (State Route 92 at Clawiter Road). As staff understands the modification, the 
project’s 230-kV circuits would be carried on a separate set of towers that would run adjacent to the 
existing Grant-Eastshore line. 

225 (7). Please provide a revised simulation (KOP 7) showing the project’s 230-kV transmission line 
running adjacent to the existing Grant-Eastshore line. 

Response: Please see Figure DR2251 (attached), a simulation of the newly configured transmission line 
from KOP 7 (State Route 92). 

226 (8). Please provide a discussion of the potential visual effects of the modifications to the 
conj?guration of the proposed 230-kV transmission line. 
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Response: Figure DR225-1 (revised version of AFC Figure 8.13-9b) is a simulated view of the project’s 
transmission line at the point where it crosses State Route 92 at the interchange with Clawiter Road. As 
this simulation indicates, a 120-foot high steel pole transmission tower carrying two 230 kV circuits will 
be sited adjacent to the existing 120-foot high lattice steel transmission tower that carries the two 115 kV 
circuits of the Grant-Eastshore line. The new transmission tower will. be fu!ly visible adjacent to the 
existing tower. However, because of the slim profile that its steel pole design provides, and because of its 
similarity in scale to the existing transmission tower, the new transmission tower will be no more visually 
salient than the existing tower, and its presence will not substantially change the view’s composition. 
Because the conductors will be strung at the same heights as the conductors on the existing lines, they 
will be parallel to them, creating a high degree of visual consistency. The overall effect of the new 
transmission fqwer and conductors on thisJviewpoint will be small. There will be no change in the visual 
quality of the view seen from this’KOP, which is now classified as moderately low. 

Russell City Energy Center AFC (Ol-AFC-07) 
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Data Request 225 (7) 

Figure DR225-1 
SIMULATED VIEW FROM KOP 7 
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California Energy Commission 
Docket Unit 

15 16 9th Street, MS4 
Sacramento, CA 95814-5512 
Telephone # (916) 654-5076 



Technical Area: TSE, Cultural and’Biologkal Rekxhrces 
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Transmission Line 
The Project Description Addition (in the Additional Information submittal of August 28) provided 
information that a new trqnsmission hn.e ,&l be built in the existing transmission line corridor. It is not * Y*llsh*,’ ST. I*iW)&,,m,*.M‘ ,.a-+,- 
clearffom the AFC or supplemental information how wide a survey corridor kzs originally used to 
survey the transmission line for the presence of cultural and biological resources. 
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7 227 (1). How wide is the existing transmission line corridor. How wide was the survey corridor used to 
determine the presence of cultural resources along the transmission line? If an additional 
survey is needed to accommodate the area to be used by the new transmission line and new 
power poles, please conduct one and provide the results. 
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Response: The original survey considered potential impacts at the existing tower locations because the 
new towers were to replace the existing towers under the original plan. The reconfigured transmission 
line involves building new towers approximately 80 feet west of the existing towers. Including two new 
turning towers, one where the project connects to the existing corridor on the north side of Enterprise 
Avenue, and one where the transmission line enters the open area next to the PG&E Eastshore. Substation, 
the project will require 7 new towers. The original tower areas were surveyed for the AFC. AFC Figure 
6.1-2 is an aerial photograph that shows the locations of the existing towers. On September 7,2001, 
Douglas Davy conducted a cultural resources survey of the new tower locations, as follows: j. _( 

Tower 1: Turning tower located on the City property north of Enterphse~Avenue, surveyed’& * 
the AFC. .., 

“stower 2: Located in the asphalt parking lot at Tuscarora Industries, 3466 Enterprise Avenue, just 
south of Enterprise Avenue. 

Tower 3: Existing‘tower is located in an island betweer!,twqrai!rqad.:~~~k_s, ThTh,n.ew.,tower will 
be inside the Rohm and Haas property fence in an area currently covered with asphalt. 

Tower 4: The existing tower is located in an office complex parking lot. The new tower would 
I be located within the same, asphalt-covered, lot. 

Tower 5: The existing tower is located within the State Route 92 on-ramp loop. The new tower 
would also be located within this same loop. The ground surface in the loop is currently covered 
with sand, piles of fill dirt, and asphalt fill such that the ground surface is not visible for 
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archaeological survey 

Tower 6: The existing tower is located just north of Investment Road, in the asphalt-covered 
parking lot of an office complex. The new tower would be located in the parking lot of the 
adjacent office complex (Pacific Gulf Eden Plaza). 

Tower 7: This would be a new tower located just northwest of the existing 230 kV transmission 
line. The tower is located in the asphalt parking lot of an office/warehouse building. 

With the exceptions of Tower 1, the ground surface is not visible at the new tower locations for cultural 
resources survey. This fact was confirmed on the September 5 field visit. Cultural resources were not 
discovered at any these locations on during the survey. 

228 (2). How many new power poles will be added to support the new transmission line? Please verify 
that the base diameter of the steel poles will be approximately four feet and provide the 
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conductor size. Please provide a map indicating the locations of the new poles and approximate 
distance to other lines in the corridor. 

Response: Seven new power poles will be added, including the turning poles at each end of the RCEC 
transmission corridor. The diameter of the poles is 4 feet (please see Figure AI1951 in the Additional 
Information submittal of August 28,201). Conductor size will be either 954 kcmil’SSACor ‘1113 k&ii 
SSAC. Please see Figure DR228-1 (attached), a map showing the power pole locations. 

229 (3). On which side of the existing transmission line with the new transmission line be built? 

Response: The new line Will be built on the west side of the existing transmission line. 

230 (4). Will additional substation construction be necessary to accommodate the new transmission line? 
If new construction is needed and the area to be afiected was not surveyed for cultural 
resources, please conduct a literature search and cultural resources survey and provide the 
results? 

Response: As described in the AFC (see Page 6-6 and Figure 6.2-3), PG&E will expand the Eastshore 
Substation to better accommodate electrical flows from the RCEC. At the time the AFC was prepared it 
was expected that the expansion area would lie between the existing (new) Eastshore substation and the 
buildings and parking lots to the north. Based on the most recent analyses of power flows performed by 
Calpine/Bechtel and PG&E, it now appears that more extensive modifications of the existing Eastshore 
Substation will be required to accommodate the addition of the RCEC and to improve the reliability of the 
existing PG&E system in the region to maximize the benefits to the system of adding the RCEC. The 
new substation facilities will be constructed immediately west of the existing facility, and will involve 
development of approximately 2 acres of the PG&E property. Revised graphics are’being prepared to 
depict the location and dimensions of the area to be developed. These new graphics will be submitted no 
later than September 28. 

This area is disked annual by PG&E for weed abatement and fire prevention, This area was included in 
the cultural resources literature search and pedestrian field survey for the AFC. Cultural resources were 
not discovered in the expansion area. 

Russell City Energy Center AFC (Ol-AFC-07) 7 Data Request Responses 219-237 
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Llll Data Request 228 (2) 

Figure DR228-1 
NEW POWER POLE LOCATJQ,?\S$. 
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Technical Area: Project Description ‘_ ., ” .’ ‘..~ : I “.‘ : 
Off-Site Parking 
The Prqject Description Section subFitted as part of Additional Information Items included information 
that Calpine is negotiating for use offour o#-site parking areas. 

231 (5). Please ident@ the location of the parking areas and provide an assessment of Environmental 
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Impacts. 

Response: Calpine/Bechtel is continuing to negotiate with PG&E for the temporary use of approximately 
10 acres of PG&E land immediately south of the Eastshore Substation as-a parking lot for construction 
personnel. Calpine/Bechtel is ah.0 negotiating with the City of Hayward and three private property 
owners in the project area for the use of various parcels for construction laydown and additional parking, 
All of these parcels are located in Hayward’s Industrial Zone and front either Enterprise or Clawiter. 
Specifics will be submitted as pending agreements are finalized. All of the parcels under consideration 

are paved or open lots that are managed for weed control. 
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Technical Area: Cultural Resources 

Off-Site Parking 
The Project Description Section submitted as part of Additional Information Items included information 
that Calpine is negotiating for use offour off-site parking areas. 

232 (6). If additional parking and/or laydown areas are added to the areas already proposed, please 
conduct a literature search and survey for the afleeted areas and provide the results. 

Response: The Applicant will conduct a literature review and pedestrian field survey of any areas newly 
proposed for off-site parking or construction laydown that were not previously included in the literature 
search and pedestrian survey for the project, and will provide the results to the CEC Staff as soon as they 
are available. 

Russell City Energy Center AFC (Ol-AFC-07) 10 Data Request Responses 219-237 
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Technical Area: 

AWT Relocation 

mua! Reswces c *I’>,” \, ,, .I j .s ,_ __ L ,j_ ” ^ _s -FI ,. ;. ‘?._ **)_ 1 ‘^‘.) .,_,_ _,’ 

f? i ‘4 
: “2 

m e ‘: 
i .3 

The Project Description section of Additional Information Items includes a discussion of minor 
modifications to the Advanced Wa,stewater. Treatment (AWT) Plant. 

_ I, ,_ ,,, .I _, ,, , i j/ .*; 
233 (7). Describe the existing setting of the site and surroundings, including the visual quality of the view 

and viewer sensit+y and exposure of the project (i.e. AWTfacilities). Discuss the visual 
change, such as dominance and view b&kage. Provide an overall assessment of the change in 
visual quality and significance of the visual impact. 
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Response: The solids ,handhng facility portion of the AWT will be located approximately 500 feet north 
of the energy center site, on property that is a part of the City of Hayward Water Pollution Control 
Facility (WPCF). The portion of the WPCF on which the-solids handling facility will be located is the 
open area to west of the cla&fier tanks on which nepiy created sludge is spread out to dry and stacked 
into large piles 10-15 feet high. The solids handling facility will be sited in the northeast corer of this _. 
area. The layout of the solids handling facility, and its relationship to the drying yard and the adjacent 
sewage treatment plant equipment are indicated on: Figure 1A with Additional Information item 241, 
below. The large sludge drying and storage area within which the solids handling facility will be located, 
is bordered on the%orth by &&%i automo,bile salvage yards and a pallet storage yard that front onto 
Depot Road. To the west, it is bordered by a portion of the Hayward Regional Shoreline. The area, of the 
shoreline closest to the sludge drying and storage area, however, is not open to the public, and the nearest 
public trails lie over 0.75 miles to the west of the proposed solids handling facility site. To the south, the 
sludge drying and storage area is bordered by a wastewater treatment pond, which separates it from 
Enterprise Avenue. Enterprise Avenue lies over 400 feet to the south of the area where the sohds 
handling facility will be sited, and views toward the solids handling facility site are screened by tanks and 
other equipment in the WPCF and plantings and fencing along the edge of the street. From the trucking 
distribtmon and warehouse center at the western end of Enterprise Avenue, views toward the solids 
handling facility site are screened by the latticed fence along the southern edge of the WPCF property. 
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The elements of the solids handling facility will include a chemical water and dewatering area building 
that is approximately 25 feet in height, and various pumps, clarifiers, and storage containers that are lower 
in height than 25 feet. The lime silo is 47 feet high and 18 feet in diameter. The sludge loading bays are 
42 feet high and 65 feet wide. 
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Exposure of these facilities to viewers would be low to very low, as far as foreground and middleground 
‘views are concerned. The facility would not be visible or would be barely visible (tops of the sludge 
loading bays and lime silo) to viewers on Depot Road (KOP 5), 1,000 feet to the north. The junked cars 
in the auto salvage yards and pallets in the pallet storage yard are piled high, and these in combination 
with the board fence surrounding these facilities would substantially block views toward the facility. 
Viewer sensitivity from Depot Road and from the auto salvage and pallet storage yards is low to very 
low, and to the extend that the solids handling facility would be visible from this area, it would have little 
impact on the existing character of this view, and its existing visual quality, which is now low. 

!? I 
F 1 
hai 

Russell City Energy Center AFC (Ol-AFC-07) 11 Data Request Responses 219-237 

I- 
Additional Information Items 238-246 



The solids handling facility would not be exposed to public views from the east, because the City of 
Hayward WPCF is located there and its large tanks and the row of tall trees along its eastern edge screens 
views from this direction. 

The facility would be visible from the cul-du-sac at the end of Enterprise Avenue in views over the 
WPCF fence. However the degree of visual impact will be relatively low. Viewer sensitivity at this 
location is low because the view toward the sludge drying yard is seen only by those using the trucking 
warehouse at the west end of the street. From this area, the sludge loading bays will be seen at distance of 
approximately 400 feet, which will attenuate the apparent size of these structures. The changes to this 
view will not substantially alter its existing industrial character and will not change its visual quality, 
which is now low. 

From the west, the solids handling facility will be visible to some degree from the trails along the San 
Francisco Bay shoreline, approximately 0.75 miles or more from the facility. The tops of the lime silo 
and sludge loading bays would be visible from the Cogswell Marsh bridge (KOP 3) and to a limited 
degree from the Hayward Shoreline Interpretive Center (KOP 2). From these locations,-however, the 
visual salience of these features would be greatly attenuated by their distance from the viewers and by 
their visual absorption into a complex backdrop that includes the large clarifier tanks in the WPCF and 
stands of large trees. In addition, the solids handling facility structures would not block views of any 
significant elements in the viewshed. Although the sensitivity of viewers at these locations is high and the 
views are of moderately high visual quality (see AFC page 8.13-6), the degree of change in existing view 
character and quality that the solids handling facility will create will not be substantial, because of the 
solids handling facilities’ limited visual salience in these views. The degree of visual impact will 
therefore be less than significant. 
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Technical Area: 

AWT Relocation 

Qlturqj Resources ..^__,, ,-Ij .j / .__ 
,’ . 

234 (8). What amount of acreage will be aflected by the movement of A WT equipment to existing City- 
owned lands? 

Response: The solids handling facility will measure approximately 400 feet east-west, by 150 feet north- 
south, covering 1.38 acres, not including its access road from Enterprise Avenue. 

.’ ” -i * t I(, _, :, \ _,,. __ ,‘ . 

235 (9). Was the area to be affected by the movement of AWT equipment included in the literature 
search and cultural resources (survey) provided for the AFC? If it was not included, please 
conduct a literature search and cultural resources survey and provide the results. 

Response: On September 7,2001, Douglas Davy conducted a cultural resources survey of the new” solids 
handling facility location. This location lies within the,area,covered,jn the literature search forthe AFC. ” /a- S”“SU _,<,.,,*.,. * ,..., .*,* ‘.^) ” 
Ground visibility in the facility area was good to excellent, since the area is frequently scraped with’a 
front-end loader, as sludge piles are created and moved. Consequently, there is no vegetation in the 
sludge yard. There is a very sparse cover of weeds along the northern boundary. The ground surface was 
not visible under the sludge piles; which covered a portion of the area. The survey was conducted in 15- 
meter-wide, linear transects as permitted by the sludge piles. An area roughly 700 feet east-west by 300 
feet north-south was surveyed. The access road area was also surveyed. 

, 



Technical Area: Biological Resources 

AWT Relocation 
236 (10). The Applicant needs to submit biological survey results for the proposed relocation of the 

AWT, 
- 

Response: Foster Wheeler staff conducted a survey of the new solids handling facility location on 
September 5,201. The sludge drying yard is nearly devoid of vegetation, due to the repeated use of 
front-end loading equipment to create and move the sludge piles. Only along the northern fenceline of the 
sludge yard, is there any vegetation, and this consists entirely of a sparse coverage of ruderal species. 
Consequently the solids handling facility area does not contain habitat for threatened or endangered plant 
or animal species. 

Biological Assessment 
237 (I I). Please indicate when the Biological Assessment will be submitted to the USFWS and when the 

Service expects to render a decision on whether or not a formai consultation will be necessary? 

Response: The Biological Assessment will be prepared and filed at the CEC by September 21,2Oi)l. 
Mr. Don Hankins of the USFWS has agreed to an expedited review of the Biological Assessment due to 
the ongoing energy crisis. 
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Effluent Effects on Bay Invertebrates 
Item 238. On a telephone conference call on September 7, 2001, CEC StaRand Don Hankins of the U.S. 

Fish and Wildlife Service expressed some concerns about the potential efsects of RCEC 
_ efluent tin invertebrates living in San Francisco Bay. 
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Additional Information: The,RCEC cooling system will use, at a maximum, 5.27 million gallons per 
day (mgd) of recycled’ water (average 3133 mgd) from the City of Hayward Water Pollution Control 
Facility (WPCF). The water will be cycled through the cooling system approximately 50 times before 
cooling tower blowdown is returned to the City’s WPCF for discharge through the East Bay Dischargers 

. Authority (EBDA) pipeline to the EBDA outfall in San Francisco Bay. The outfall is located midway 
between the Oakland Airport and the City of Brisbane and extends extends 37,000 feet (7 miles) from the 
San Leandro Marina into the Bay (which if 5.5 miles from the RCEC), discharging at a depth of about 20 
feet (varies with tides). 
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Under conditions of peak demand, the RCEC will return 0.07 mgd (0.05 average) of cooling process 
wastewater to the City’s WPCF for discharge. A much larger percentage of the recycled water the RCEC 
discharges is non-cooling process water. This non-cooling process discharge is 1.47 mgd at peak (0.92 
average) and consists of microfiltration backwash, reverse osmosis reject concentrate, and clarified Clean- 
in-Place (CIP) blowdown. 

The bulk-of the recycled water that the RCEC receives from the City is evaporated as part of the power 1 i .,hh.“f,’ 
plant cooling process. The evaporation of water that would otherwise be discharged to the Bay results in 

m a net reduction of fresh water entering the Bay, which is a net benefit to aquatic life. The City of 

f: Hayward’s total discharge volume will be reduced by 29 percent, from 13.3 to 9.5 mgd (average). The 
Advanced Wastewater Treatment (AWT) plant that will be constructed as part of the RCEC project will 

F4 
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remove sufficient copper from the water it processes to reduce by 8 percent the total copper discharged to 
the San Francisco Bay through the EBDA outfall (all sources, see AFC page 8.15-17). This will also 
benefit the Bay. 

k”“8 
& : EBDA includes the City of Hayward, the Union Sanitary District (Fremont, Union City, and Newark), the 

Oro Loma Sanitation District (unincorporated Alameda County near Hayward), the City of San Leandro, 
p the Dublin San Ramon Service District, and the City of Liver-more. The total combined average discharge 
i _ from the EBDA system currently averages 82.1 mgd (maximum 102.1). The City of Hayward’s 

contribution to this total averages 13.3 mgd (maximum 16.5 mgd). Assuming maximum RCEC use of 

F cooling water and average Hayward and EBDA discharge, the RCEC cooling process discharge would 
,^ amount to 0.53 percent of Hayward’s discharge and 0.09 percent of the combined EBDA outfall. 

The temperature of the RCEC cooling tower blowdown when it leaves the RCEC will be less than the 140 
“F limit for industrial discharges to the Hayward WPCF (generally between 85 and 100 “F). The 0.07 
mgd of RCEC blowdown will be quickly cooled by mixing with the City of Hayward’s 9.43 mgd of 
effluent and the 68.8 mgd of effluent from the other EBDA members. The dilution factor for RCEC 
effluent is approximately 1,172. The RCEC blowdown will be added to the Hayward and EBDA 
discharges several miles upstream of the EBDA discharge to the bay, providing ample opportunity for 
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RCEC blowdown to mix thoroughly with the bulk of the discharge before the combined streams 
discharge into the Bay. For these reasons, the RCEC will not contribute to an elevation of temperature in 
the San Francisco Bay. 

Reconfigured Transmission Line 
Item 239. On a telephone conference call on September 7, 2001, CEC Stagand Don Hankins of the U.S. 

Fish and Wildlife S&vice expressed some concerns the potential for the construction of a new 
transmission line to increase bird mortality due to collisions with the shield wire and to 
increase predation on threatened and endangered species by providing perches for raptors. 

Additional Information: The reconfigured transmission line will involve the construction of 7 new 
towers parallel to the existing towers. The new towers will be of monopole construction, so that they will 
not provide the same kinds of perching opportunities for raptors that lattice towers might provide. If it is - 
necessary to install a shield wire at the top of the transmission tower, bird flight diverters will be used as 
necessary to reduce the risk of bird collisions (many transmission lines in the San Francisco Bay area do 
not use a shield wire, but PG&E may require one). - 
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i. “i i. .i The following additional information items are submitted in support of the Russell City Energy Center 

AFC Project Description: 
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Item # 

240 

241 

242 

Additional Information --____ - --~-___ 
Revised AFC Figure 2.3-1, Advanced Wastewater Treatment Facility Expanded Site 
Layout (updates attachment to Additional Information Item 196) 

Revised AFC Figure 2.3-la, Solids Handling Facilities Expanded Site layout (updates 
attachment to Additional Information Item 196) 

Revised AFC Figure 2.2-l (Site Arrangement), showing the reconfigured AWT 
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Additional Information Items 240-242 

AI-240: REVISED AFC FIGURE 2.3-l 
ADVANCED WASTEWATER TR.EATbJl,ENT FACILITY 

*I* AI-241: REVISED AFC FIGURE 2,3-la 
SOLIDS HANDLING FACI’LITY 

Y4-Y 4 ..““- .,~. ,. ,, 

Al-242: REVISED AFC FIGURE 2.2-1 
SITE ARRANGEMENT 
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The following additional information items are submitted in support of the Russell City Energy Center 
AFC in the discipline of Water Resources: 

Item # Additional Information 

243 Revised Drainage Plan (updates Supplement to the AFC) 
c .,a 

244 Grading and Drainage Details (updates Supplement to the AFC) 

f? 
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Lmn 

t. 1 

245 

246 

Revised Storm Water Management Basin Sizing Calculations, Pre and Post Runoff 
(updates Supplement to the AFC) 

Responses to Questions from the City of Hayward, ACFCD, and FEMA regarding storm 
water management 
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Additional lnformatiori Items 243-244 

Al-243: REVISED GRADING PLAN 

Al-244: GRAD!NG AND ~DRAINAGE PLAN DETAILS 

. 
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Oversize Document(s) 

for more information contact 

California Energy Commission 
Docket Unit 

15 16 9th Street, MS4 
Sacramento, CA 958 14-55 12 
Telephone # (916) 654-5076 
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Calculation No. H&H-l, Rev. 1 
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Use of these calqutetizr without access to pertinent factors and without proper regard for their purpose, 
couldleadto ermmous _* 

Bhoulditbecome necessary to use any of these calculations in future work, it is suggested that the calculations be 
rwiewed with authorized Bechtel personnel to ensure that the purposes, assurnptiis, judgements, and lknitations are 

-‘* thoroughly undek9dod. Bechtal cannot assume responsibiMy for the use of these calculations not under our direct 
control. 
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The pre- and post-deve~opment peak discharges for the site are developed and the storm water 
management basin is sized tQ m@nt@n pm-development peak discharge rates. 

Attachments: 

1. AFC Precipitation Data (1 sheet) 
2. Pm-Development TR-20 Output File (6 sheets) 
3. Post-Development TR-20, Case 1 Output File (11 sheets) 
4. Post-Development TR-20, Case 2 Output File (12 sheets) 
5. Post-Development TR-20, Emergency Spillway Output File (4 sheets) 

. 
Revisii 1: 

SW M basin draining time is calculated and SWM ba@n stage storage information is updated. Sheets 10 and 15 
through 18 and Attachments 2 through 5 are revised. 
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SUBJECT Preihn@atv Storm Water Manaaement Basin Siiina. Pm- and Post-Develooment CALC NO H&H-l 
BY!!@ 

BY Craia J. Talbpf DATE June 112001 SHEET NO 2 

CHECKER w DATE b/I+/o[ SHEETREVq ” 

I. Objective 

To size the storm water management basin for the Russell Energy Center Project located Hayward, CA. 
The basin will collect the runoff from the power plant portion of the Russell City Energy Facility site. 
A portion of the site will be dedicated to a Title 22 water treatment facility. Runoff from this portion of 

CALCULATION SHEET PROJECT -1 
.--.. i % 

JOB NUMBER 24405 

the site will not drain to the proposed basin. The basin will be sized to control peak dischargea from 
storms up to and including the 25year, 24-hour storm, per the project scope book. The basin will 
discharge to an existing Alameda County drainage canal south of the site. This canal was designed for 
the U-year peak flow from the existing site. Therefore, the basin is sized to maintain the post- 
development peak discharges at the 15-year, 24hour pre-development peak flow rate from the entire 
site. Alameda County drawings for the canal indicate that this discharge was estimated to be about 9.0 
cfs. NRCS (formerly SCS) methodologies and the NRCS computer program TR-20 are used to 
determine the pre- and post-development peak discharges as well as perform the flood routing through 
the storm water management basin. 

IL RainfaIi Data 

The 24hour rainfall depths for site are determined from the Application for Certification 
(Attachmentl) and are tabulated below for the design frequencies: 

- 

- 

- 

- 

-_ 

2-Year 1.98 inches 
lo-Year 3.34 inches 
25-Year 4.01 inches 
So-Year 4.50 inches 
NO-Year 4.98 inches 

The 15-Year, 24-hour rainfall depth is determined by plotting the 24-hour values above on extreme 
probability paper. This plot is shown on sheet 3. From this plot, the 15-year, 24-hour value is 
estimated to be about 3.63 inches. 

An SCS Type I rainfall distribution is used to simulate the 24hour events. 

III. Soils Information 

Based on field observation of slow draining soils, for this analysis hydrologic soil group C, which is 
typical of floodplain areas, is assumed to represent the site soil conditions. 
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CALCULATION SHEET 

SUBJECT Prdiiinatv Storm Water Manaaement Basin Sizina. Pre- and Post-Deveiment 
Runoff 

BY Craicl J. Talbot DATE June 112001 

CHECKER SW-r DATE wwo 1 

PROJECT Russell Citv Enerm Center 

JOB NUMBER 24405 

CALC NO H&H-l 

SHEET NO 4 

SHER REV 3 

Iv. Pre-Development Runoff Analysis 

The pre-development peak discharges for the various storm frequencies is determined based in the 
following hydrologic parameters: 

IV.1 Drainage Area: 

The predevelopment drainage area for the proposed development is equal to about 15.5 acres 
and is shown on sheet 5. 

IV.2 Time of Concentration 

The pm-development time of concentration flow path is also shown on sheet 5 and is calculated 
below using NRCS methodologies: 

Segment A-B, Sheet Flow (Reference 1) 

Where: 

n = S&face roughness, (0.24, Ref. 1, dense grass ) 
1 = Length, (150 ft) 
P= 2-yr, 24hr depth (1.98 in.) 

s = Slope, ( 101-18 =0.015) 

j-, = o~oo7(o~24*150)o.’ = 0 47 hour I 1.98°‘50.0150~4 ’ 

Segment B-C, Shallow Concentrated Flow, (Reference 2) 

q=L L=785ft. ForS= 7.8 - 4.7 = = 
36OOv 

0.004, V 1.02 
785 

fps (Ref. 2, Figure 3-l) 

T,= 780 =O 21 hour 
3600*1.02 ’ 

7” = CT, = 0.47 + 0.21 = 0.68 hour 
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IV.3 Runoff Curve Number 

Approximately 4.8 acres of the eastern portion of the site is presently used for industrial 
purposes and is almost completely paved. The remaining site ground cover consists mainly of 
grasses and shrub. A runoff curve number of 74 (pasture grassland) is selected for the 
undeveloped portion and a curve number of 9l(industrial) for the developed portion. The 
composite pm-development curve number is calculated below: 

Land cover 

Patwe 
Impervious 
Total 

1 
Area, (ac) CN(Ref 3) AreaXCN 

10.70 74 791.8 
4.80 91 436.8 
15.50 1228.6 

Composite CN = Total Area X ClW Total Area = 79.26 
UseCN = 80 

Based on NRCS methodologies using a curve number of 80, a 15year, 24-hour precipitation 
depth of 3.63 inches, the runoff depth will be 1.74 inches. This is equivalent to a runoff 
coefficient of about 0.48. 

IV.4 Peak Discharges 

The pre-development peak discharges are determined using the NRCS computer program TR- 
20. Attachment 2 contains the pre-development output file from TR-20. The results are 
summarized below: 

Return Period 
2-Yr 
lO-Yr 
15Yr 
25-Yr 
50-Yr 

1 MLYr 

Peak Discharge (cfs) 
2.14 
7.45 
8.74 
10.50 
12.83 
153.1 
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V. Post-Development Runoff Analysis 

v.l Drainage Area 

The post-development drainage area is 11.8 .acres and is shown~onsheet 8: ,The~dr@nage area 
does not include the Tj& 22 Water.~~~~~~~t,F~~~ty (3.0 acres) or the cooling tower basin 
(0.70 acre). The runoff from the Title 22 facility will be handled by a separate storm water 
collection system. Precipitation over the cooling tower area will be collected in the cooling 
tower basin ad thus tk= wiI1 be no rur?o_fffrom~th~s~area-. . . ._ ̂ ” . . 

V.2 Time of Concentration 

The post-development time of concentration flow path is shown on sheet 6. The time of 
concentration is calculated below: 

Segment A-B, Sheet Flow 

T = 0.007(nzy 

I po5so& 
Where: 

n = Surface roughness, (0.05 Loose Gravel Ref. 1) 
I= Length, (150 ft) 
P= 2-yr, 24-hr depth (1.98 in.) 
s = Slope, (0.005) 

T. = o.oo7(o.05*150)"~8 
1 1 98°.50 005’.’ 

= 0.208 hour 
. . 

Segment B-C, Shallow Concentrated Flow 

r, L 
= - 

3600v 
L = 52 ft. For S = 0.005, V = 1.14 fps 

q= 
52 =0.012 hour 

3600’1.14 
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_ 

Segment C-D, Swale Flow, estimate V = 3.0 fps, L = 74 ft 

q= 
74 = 0.007 hour 

3600*3.0 

Segment D-E, Pipe Flow, estimate V = 4.0 fps, L = 850 feet 

T,= 850 = 0.059 hour 
3600*4.0 

T, = CT, = 0.208 + 0.012 + 0.007 + 0.059 = 0.286 hour 

V.3 Runoff Curve Number 

The post-development composite runoff curve number is calculated below basedon hydrologic 
soil classification C. 

Land Coiiz 
Pond 
Impervious 
Grass 
Gravel 
Total 

Area+ CN(Ref3) AreaXCN 
0.70 loo 70 
7.77 98 761.46 
0.90 74 66.6 
2.43 85 206.6 , 
11.80 1104.6 

Composite CN = Total Arw X CN/ Tqtal Area = 93.61 
UseCN = 94 

Note: Pond = 0.50 ac + 0.20 ac 
Impervious = 5.0 ac + 0.1 ac + 0.05 ac + 0.45 ac + 0.17 ac + (15.5 ac - 13.5 ac) 
Grass = 0.90 ac 
Gravel = 11.80 ac - 0.7 ac - 7.77 ac - 0.90 ac 
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V.4 SWM Basin Stage-Storage 

There are two storm water management basins, one located in the southwest comer of the site 
and the other in the southeast corner. The basins are interconnected by the plant storm drain 
piping system and thus will act together as a single storage facility. The basins will be treated 
as a single storage basin for the ptuposes of this calculation. The combined basin storage 
volume versus water level relationship is developed from information provided on sheet 8 and is 
summarized below: 

Combined SWM Basin 
Stage vs Storage Data 

Basin Invert = 5.0 ft 
Top of Basin 12.0 ft 
Basin Side Slopes: 3 horizontal to 1 vertical 

Tdal Total 
Elevation vhme Volume 

(ft) (f?) (ac-ft) 
5.00 0.00 0.00 

6.00 10125.00 0.23 

7.00 24516.00 0.56 

8.00 41127.00 0.94 

9.00 6w70.00 1.38 

10.00 81455.00 1.87 

11.00 105395.00 2.42 

12.00 131976.00 3.03 

. ..,. 
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V.5 SWM Basin Stage-Discharge 

The water level versus discharge flow rate is determined based on the configuration of the principal and 
emergency spillways for the basin. The basin outlets to the existing drainage canal along the south side 
of the site. Two tail water scenarios will be analyzed. For case 1, the tailwater elevation in the canal 
will be the design high water level which is estimated to be 7.4 ft (Ref 3.) The starting water level in 
the basin shall be elevation 6.0 at the beginning of the storm to account-for sediment deposition. Due 
to the high tail water level, no discharge will occur from the basin until the water level reaches at least 
elevation 7.4 ft. The outlet will be equipped with a tide valve to prevent backflow into the basin. For 
Case 2, the tailwater elevation will be equal to the top of the outlet pipe at elevation 5.7 ft. to simulate a 
low flow condition in the canal. For Case 2, the starting water level in the basin will also be elevation 
6.0 ft. 

SWM Basin 

3.0 Dia. Concrete 
Riser Emergency Spillway 

crest EL 10.0 fi 

Crest EL 8.0 ft 

9.0” dia. Orifice Inv. EL 6.0 ft 

1” dia. Perforations on 2’ 
Spacing Below El 6. 
(all 3 sides) 

In addition to the outlet structure shown above, there is also a 10 foot lined emergency spillway 
with a crest invert elevation of lO.oft. The discharge versus elevation equations for each 
component of the structure are shown below: 

,. , r ..x -.: _.$. ?I I.? I_ ,. I ,..C<’ s “,, ,.I, 
1 

‘. -, “ ,.I(’ ‘(. 
. ,., ., . .., . “. .I 

I. 
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Orifice Euuation: (9.0” diameter orifice center line outlet at EL 6.375 ft.(for Case 1 El. 7.4 ft)) 

Q = CdA,/2gh Where: Cd = 0.6 

A 0.752n Z------ = 0.442 ftz 
4 

h = WI.. EL. - 6.375* ft 

Q = 2.127 hlRcfs 

*Note: for Case 1 the value is 7.4 ft 

Riser Weir Eauation: (Weir crest at EL 8.0 ft.) 

Q=CLH= 

Q = 26.39Hm cfs 

Where: c= 2.8 
L = 9.42, ft. 
H=W.L.EL.-&Oft 

F%e Flow Euuation: 

The equation for pipe flow conditions is as follows: 

h 
= K +K + 29n2L 

t Lx- R 4/3 
Where:n = 0.013 (concrete pipe) 

0.0233 + o”732L 
R 

Q2/A2 A 1.52R =- = 1.767 ft2 
4 

h = 0.0309Q2 
Q = 5.69h’12 

R = 1.514 = 0,375 ft 
L=26O.Oft 

Kc = 0.5 (entrance loss) 
K wI = 1.0 (exit loss) 

h=W.L.El-TWft. 

F--k 
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Emergencv Spillwav Flow: (Crest EL 10.0 ft.) 

Q=CLH= Where: c = 2.8 
L = 10.0 ft 
H=W.L.EL- lO.Ofi 

Q= 28.0Hm cfs 

The combined stage-discharge flow is summarized for each case belay:, 

SWM Basin 
Case 1 Stage Discharge Summary (l”W = ‘7.4 ft.) 

l Note: Total Be.& Flow is detemhed by adding either the Total Riser How or Pipe Flow, u&i& ever is controlling (bold type 
face illdicates cunlrolliag flow), to the- spillway now 

TotalRiserRow=Orifice+WeirFlow 

Orifice flow is cwsidered negligble once the orifice is submerged 



CALCULATION SHEET PROJECT Russell Cii Enem &ntq 
;:: ~~,~~;.z ‘A 
““. ,wyLs :.. 

JOB NUMBER 24405 

SUBJECT jVdiiinarv Storm Water Manaaement Basin Skim. Pre- and Post-DeveloDment 

BY g3ala J. Tab! DATE JunellqQQ 

CHECKER sm DATE B/lY/Ol 

CALCNO H&H-l 

SHEET NO 14 

SHEET REV 9 

SWh4 Basin 
Case 2 Stage Discharge Summary (TW = 5.7 ft’.) 

*Note: Total~Flowis~by~eithcrthcTotalRisaFloworpipeFlow,whichevais~g(boid(ype 
face iodicates c.mlmuii flow), to the spiuway flow 

TotalRiserFlow=Orificc+WcirFlow 

Ori&. flow is considered ncgligbk~ caoz th: or&e is submagtd 
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Post-Development Runoff Summary 
Case 2 Tailwater El. 5.7 ft 

Pre- 
24 Hour Peak Peak Peak Basin Development 

storm Rainfall Runoff Basin Water outflow P&k 
Freq-y T &Pth Inflow Level (ft) G--m Discharge 

(Year) (in) (cfs) (cfs) 
2 1.98 1.38 7.46 7.23 1.94 2.14 
10 3.34 2.68 14.44 8.19 5.36 7.45 
15 3.63 2.96 15.92 8.30 6.84 8.74 
25 4.01 3.33 17.86 8.45 8.85 10.50 
50 4.50 3.81 20.35 8.67 9.80 12.83 
100 4.98 4.29 22.78 8.93 10.23 15.23 

1. ” 
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V.6 Peak Discharge Results 

The tttstdts 0f the post-development runoff analysis are contained i_n the TM? program output 
files included in Attac!qg?,g,,?, @$, The results are also summarized in@e following table: * <I^. “..A~ , j .r i*** r;. ir*.~cr-xix.*,..~~.Sui.~‘~~, 6 i‘,L *’ iv %s ~tGxww3@~;:*,, a ” ../ _ _ /_ , 

Post-Development Runoff S~.!pary 
Case 1 Tailwater El. 7.4.fL ,, , . I 

A 
pre- 

24 Hour Peak Peak Peak Basin Development 
Rainfall Runoff BMkl Water outflow Pcak 

10 3.34 2.68 14.44 8.53 6.05 7.45 
15 3.63 2.96 15.92 8.73 6.52 8.74 
25 4.01 3.33 17.86 8.98 7.15 10.50 
50 4.50 3.81 20.35 9.27 7.74 12.83 
100 4.98 4.29 22.78 9.56 8.30 15.23 

.- I ,,, .,/ . i *, ;Fir;r>*~>,r”;~~ “Iii% . . . . “2s ‘ji..*,&++Jp* i ,. _ ; ,, 

,. * .,. _ >~ . ,( ,. ” 1 
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V.7 Emergencv Snillwav Canacity 
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To determine the adequacy of the emergency spillway to pass the lOO-year discharge without 
overtopping the basin embankment, the valve in the riser and pipe outlet structure will he closed such 
that at the outlet from the basin will be the emergency spillway. The starting water level in the basin 
will be elevation 6.0 ft. Only the loo-year storm will be modeled for this scenario. The results are 
contained in Attachment 5 and summarized in the f&lowing table. Note all flow over the emergency 
spillway will flow to the wetland area southwest of the site and not to-.& @si_ng canal. 

Post-Development Emergency Spillway Summary 

8 
pre- 

24 Hour Peak Peak Peak Basin Development 
storm R&fall RunOff Basin Water outflow Peak 

Freq=ncy Depth Depth Inflow . Level (ft) cm Discharge 
Cyear) ,‘** (in) (’ ) (cfs) (cfs) 

100 4.98 4:;t9 22.78 10.43 8.13 15.83 . 
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VI. Basin Draining Time 
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The basin draining time is computed to insure that the water level in the basin is returned to its original I” e--l”-; v.s 1;. llj , w s..tl/wnw”e_l .*.i h& w,rur,:A ,,,i . .._ “Z 
starting water level (Elevation 6.0 ft) within 24hours of the design storm. The design storm is the 25 
year, 24-hour storm. The basin draining time is only computed for the Case 2 tailwater condition where 
the tailwater level in the canal is below elevation 6.0 ft. For Case 1, the tailwater is at elevation 7.4 ft, 
and thus the basin water level will not fall below”elevation 7.4 .ft ancldr& to:elevation$$l until the : 
canal water level has fallen below elev,ation 6.0 ft. 

The Case 2 peak water level for the 25-year, 24-hour storm is elevation 8.45 ft.. FrpmA~~hment 4, 
this peak water level occurs at hour 10.3~~from the beginning of the rainstorm). Also from Attachment 
4, at hour 29.9 the water level in the basin is elevation 6.07 ft or, nearly at the invert elevation of the 
orifice and at the starting water level for the routing. This indicates that 19.6 hours after the peak water 
level the basin has been drained to the starting water level. It should be noted that.,at,t@t.i~~ne,of the, 
peak water level (hour 10.3) the basin is still receiving runoff inflow as the storm still continues until 
about hour 24. Attachment 4 considers this inflow in the basin storage routing and thus, the drainage 
time above also considers this inflow. If inflow into the basin is not considered, the basin draining time 
from the peak water level (Elevation 8.45) or from elevation 10.00, the crest of the emergency spillway, 
will he significantly less than 19.6 hours. In either case, the 24 hour basin draining time criteria set 
forth by the Alemeda County Flood Control and Water Conservation District is met. 
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VII. Results and Conclusions 

Based on the pre- and post-development runoff calculations performed the following items can be 
concluded: 

l For all storm frequencies in both Case 1 and Case 2, the post-development peak discharge rates 
from the site are lower than the pm-development peak discharges. 

l For Casel, the post-development peak discharges for all storm frequencies are also lower than the 
estimated 15-year, predevelopment peak discharge rate from the site into the existing canal of 9.0 
cfs. Thus, the design capacity of the canal is not compromised by the development of the RCEC. 

0 For Case 2, only the 50- and lOO-year, peak discharge rates are higher than the 9.0 cfs limit. Since 
the canal water level in Case 2 is low, then the upstream discharges must be below capacity and 
thus the capacity of the canal is not compromised during low flow events. 

l The maximum lOO-year, water level in the basin is elevation 9.56, which is 0.44 ft below the crest 
of the emergency spillway and 2.44 feet below the top of the basin embankment. 

l The maximum 100-year water level with the principal spillway structure closed and all flow over 
the emergency spillway to the wetland area southeast of the site is elevation 10.43 which is 1.57 ft 
below the top of the basin embankment. 

l The time to drain the basin from the 25-year peak water level, elevation 8.45 ft, to the starting water 
level at elevation 6.0 ft is approximately 19.6 hours. This draining time considers the remaining 
runoff inflow from the 25-year, 24-hour storm into the basiir which occurs after the peak water level 
is reached. 

- 

- 

c7 

- 

-- 

- 

-- 

-7% .7 

- 

- 



f-7 
; i 

irur 

s” 
pi ~ 1 .I 

p 
t 
. LI 

fy 
&, , 

p 
: “-v 

ai?? P ‘: 
&,A 

,fl 
,i : 
i i 

g? 6~ i 

P? 
6 i 
*P * .I 

f7 +- 
L 

c, 
i.“?, 

f? 
k ’ 
I x 

s” 
I 

F 
* k .; 

&W-3 
i : 
i’ 32 

CALCULATION SHEET PROJECT Russell Cii Enerav Centq 

JOSNUMBER 244O!j 

SUBJECT ’ m Water Mxwement Bash S ma. Pre and ~t-~ehB?M i . CALCNO Hall-1 
H.E!Qff 

BY Qain J. Tabot DATE $er~5~1 SHEETNO 19 

CHECKER w DATE 4/6/2-d SHEET REV 1 

VII. References 

1. US Department of Agriculture, Soil Conservation Service, Technical Release 55, “Urban 
Hydrology for Small Watersheds”, June 1986. 

2. US Department of Agriculture, Soil Conservation Service, Technical Release 20 , “Project 
Formulation Hydrology”, Computer Program, Version PC 09/83(.2). 

3. Alameda County Flood Control and Water Conservation. District, “Plans for Construction of Line F 
in the Vicinity of Whitesell Street”, Alameda County, California, 1980 

4. Alameda County Flood Control and Water Conservation District, “Hydrology and Hydraulics 
Criteria Summary, Western Alameda County, August 1989 



ATTACHMENT NO. J 
- 

PROJECT Ru.ssell Citv Enerav Center 

f-----h 
JOB NUMBER 24405 

SUBJECT Storm Water Manaaement Basin Siiina. Pre- and Post-Develomnent Runoff CALC NO H&H-I 

SHEET NO 1 OF> 

REV. NO. 2 

8.151 .l Climate and Precipitation h.R 
The climate in the project area is Mediterranean (NOAA division CA-04: Central Coast) with moderate year-round temperatures and a winter 
rainy season. 

Since 1958, normal temperatures in the area typically have exhibited a seasonal pattern ranging from winters of approximately 40-57°F (mean - 
daily temperature of 49°F) in December and January, to summer temperatures ranging from 53-76’F (mean daily temperature of 65°F) in August 
and September. The average annual temperature is 59°F. The average annual evaporation pan rate is approximately 55 inches, indicating that 
the project site experiences evaporation rates significantly exceeding local precipitation. 

The closest Iong-term precipitation gage is Station 62, located on the Hayward Corporation Yard, at an elevation of 55 feet msl. Between 1957 
and 1992, the annual rainfall at that location averaged 17.9 inches per year. This amount is in very close agreement with the area rainfall map 
published for Alameda County and vicinity. As shown on this figure, the project site, with elevation of 14 feet msl, fails in an area that typically - 
receives, on average, approximately 16 inches of rain per year. Most of this precipitation occurs during the months of October through April, 
while summers are relati<ely dry. 

Table 8.15-l lists the average rainfall amounts by month over a continuous 35-year period from 1957-1992 as recorded at Meteorological Station 
#I62. (Frank Codd, Alameda County Public Works Agency, Flood Control and Water Conservation District, personal communication 2001.) 

The California Department of Water resources and the Alameda County Public Works Agency have compiled precipitation frequency data fo;,&[ T 
of Alameda County. Table 8.15-2 summarizes the storm duration-recurrence data for the Hayward area for storm events ranging from the 2-j a 
to the lOO-year event (Jim Goodridge, California Department of Water Resources, personal communication 2001). These precipitation data are 
used in AFC Section 8.15.2.4 for estimating flooding impacts by calculating the expected stormwater runoff from the project site. - 

Tab&i 8&l. Ayagki. m&l y rainfdj a?nou?Js g$ $tc@p -k;@::, ~zyk$i$ CA ,.,.. /., /.. ,:,,... ,, (inchcjs) i . . 
Jul Aug sep act Nov Dee Jan Feb Mar Apr May Jun 

0.05 0.05 0.34 1.23 2.57 2.60 3.40 2.95 2.92 1.36 0.28 0.14 --. .-.--I----.-.---. -- __----_- 
Annual Average =17.9 inchesSource: Frank Codd, Alameda County Flood Control and Water Conservation District. I 

Ttib’b:k’j;Ei-2, St6rrq duration;r&Gwwe-intewak - Stitioti: #Se Hayward Ch$or&ti~ \iard: . . i ‘. ,: .g ..,, ,,;::, : : : : j :/’ ; ,/ /: ‘.,. : .; ., 

Recurrence Maximum precipitation (inches) --.... .---_.--_..-..-.-~---_--. -“.------ 
(years) 1 fi-min. l-hour &hour 1 P-hour 24-hour Annual Mean 

2 0.26 0.53 1.14 1.52 1.98 16.54 -.. _. __. - .._. . .._- -..- .___ __-- .._... - ̂ .._. . ._. _._. .._. -..- ..__.. _.---.-- ._.. -.._-._- ._,..... - 
10 0.43 0.89 1.92 2.56 3.34 24.58 .._ _-- . .._ _ -. ___.-. - - _ _._ ._ __.-- ._... -.-_. ̂ . __.. .-- .._ ._----..- _._.. ..- .._..... .._...._ 
‘25 0.52 1.07 2.31 3.08 4.01 27.94 
50 0.59 1.20 2.59 3.45 4.50 30.23 _ _ _., _. . ._ ._ -,. _. ., ___ -- . .- _.... _ _ ._ ._ -_-^.-. -- . .__. .-.. ..--.. .-. . _- 
100 0.65 1.33 2.86 3.82 4.98 32.37 

Sources: Alameda County Public Works Agency: Frank Codd; CA-DWR: Jim Goodridge 
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All-ACHMENT NO. 2 PROJECT Russell Citv Enerav Center 

f---. 
JOS NUhMER 24405 

SUBJECT &m~ Water Maneaement Sash S&ina. Pre- t3nd Post - v De elownent Runoff CALCNO H&H-l 

SHEEF NO 2 OF 2 

RRI. NO. -Q 

1 

TIC.20 XRQ 06-U-01 15:47 RCXC PRB-DEVRLOPHEMI' RUNDFF ANALYSIS JOB 1 PASS 1 
REV PC 09/83(.2) 2-, lo-, 15-, 25-, 50-, k lOO-YEAR, 24-HODR STCMRS PAGE 1 

EtRCDTNB CONTBOL OPERATIDNINCREU RECORD ID 
+ mNTINSIm= .lO XWRB 

ZXRCUTIVBCU?lROL OPERATI~CCHPDT RBCORD ID 
+ l?RoBfxacTIcN 1 
+ TOxSRcT1m 1 

STARTING TIM8 = -00 RAIN DRPIW Q 1.98 RAIN DURATION= 1.00 RAIN TABLB NO.= 1 ANr.II)IST.CDND= 2 
ALTXWATB No.= 1 STQRxND.=2 MAIN TIME -= .lO HODRS 

OPRRATIc*JRUNDFF c!RDsssscT1cm 1 
ommJTHYDRoG~= 4 
AREA= -02 SQ MI INPCR RWOFF CWVB= 80. TIME OF COlKRdTRATION= .68 HOURS 
INTmNAL-TINE-= .0907 muRs 

pYOTZ--' 
PBAK DI scnARGE(cFS) PRARBLRVATI~WEET) 

2.14 uclNoFP) 

T~W$) 
to:00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 

FIRST 
DISCHG 
DISC% 
DISCHG 
DISCRG 
DISCHG 
DISCRG 
DISCHG 
DISCRG 
DISCHG 
DISCRG 
DIFKXG 
DISCRG 
DISCRG 
DISC52 
DISCRG 
DISCRG 
DISCHG 

-78 
-66 
-57 
-52 
-50 
.4s 
.42 
-40 
-37 
-36 
.34 
-33 
.31 
-02 

PoIm= 
-00 

1.65 
1.21 

.76 

.65 

.56 

.51 

.49 

.44 

.42 

.41 

.37 

.36 

.34 

.33 

.30 

.02 

.oo HOUR.9 
.oo 

1.99 
1.13 

.7s 

2: 
.51 
-49 
.44 
.I1 
.41 
.36 
.36 
.34 
.33 
.28 
.Ol 

.Ol 
2.13 
1.06 

.73 

.63 

.55 
-51 
.49 
.44 
.41 
-41 
-36 
.36 
-33 
.33 
.24 
.Ol 

TINE INcRmlmT = .lO 
.03 .05 

2.10 1.98 
1.00 .94 

.72 .70 
-62 
-54 2: 
-51 .51 
.48 .48 
.44 -44 
.40 .40 
.I0 -40 
.36 .36 
.36 .36 
.33 .33 
.33 .33 
.I9 .15 
.Ol .oo 

limJRs 
.lO 

1.83 
.PO 
-69 
.61 
.53 
.51 
-47 
.I4 
-39 
.39 
.36 
.36 
.33 
.33 
.lO 

DRAIN&GE AREA = 
-21 .43 

':E 
1.55 

483 
-68 .67 

2: 
.59 
.53 

.51 .51 

.47 -46 

.44 .43 

.39 .39 

.39 .3s 

.36 .36 
-36 -35 
-33 -33 
-33 .33 
.07 .05 

RmoFPvoLtJHEABcM3BASRFLuu= .55 NA- IwaE.5, 8.59 CFS-BRS, -71 ACRR-FRET; BASBFLON = -00 CPS 

BxBcuTIvB CCJNTRDLOFFJ~ATIDNENDCNF' 
+ COHPGTATIGNS CDNPLRTBDFOR PASS 1 

1 

TR20 XEQ 06-14-01 X5:47 
REV PC 09183t.Z) 

BCBC PRR-DlWRLOPXiWT RtJNOFP ANAGYSIS JOB 1 PASS 2 
2-, lo-. 15-, 25-, 50-, k lOO-YEAR, 24-HOUR STONRS PAGE 2 

FxmmnvRcmoL oPERATIDNccMPm 
+ FRonxsBcTIoN 1 
+ TDxSScTIoN 1 

STARTINOTJXB- .OO RAIN DRPTli = 3.34 RAIN DORATIW= 1.00 RAIN TABLE NO.= 1 
ALTRRNATBNo.=l STORX No.110 NAINTINR-= .lO nwRS 

OPXRATION RUNOFF CROSS SECTION 1 
aJTPuTHrDRwRAPn= 4 
ARHk= .02 SQ NI INXlT RUNOFF CURVE= 80. TIMEWCONCENTRATION= -68 nolms 
INTEWALRYDROORAPHTIXE B .0907 IfOURS 

PEAKTIHE~HRS) PRAK DISCliARGB(CFS) pEnrtELEVATILWtFF.ST) 
10.27 7.45 (RUWOFP) 

.02 SQ.MI. 
.78 

1.42 
.80 
.66 
.58 
.52 
.50 
.45 
.43 
.40 
.38 
.36 
.35 
.33 
.32 
-03 

RHCOFJI ID 

RRCOItD ID 

ANT. NOIST. coND= 2 

TINRWRS) FIRST HYDROGRAPS POINT = .oo HOUBS TIME INCRBMBNT = -10 HWRS DRAINAGEAREA= .02 SG.MI. 
7.00 DISCHG .oo -00 -01. .Ol .02 .04 .05 .07 .08 .lO 
8.00 DISCHG .12 .14 -17 -19 .22 .26 .29 .34 .39 .45 
9.00 DISCHG .52 -59 .68 .78 .PO 1.03 1.27 1.76 2.67 3.93 

10.00 DISC% 5.32 6.55 7.32 7.42 7.02 6.39 5.71 5.12 4.60 4.13 
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2.01 
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?iti 
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1.03 
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:5: 
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.05 
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3.39 
1.95 
1.60 
1.35 
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1.02 

.95 
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3.12 
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1.34 

ES 
1:01 

.94 
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1:55 
1.32 
1.20 
1.13 

1.01 .93 
-91 
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1.53 
1.30 
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1.11 

1.01 .91 
.90 

2.51 1.77 
1.50 
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1.10 

':E 
.PO 
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zt 
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1.00 
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cmIvEfzxwrRoLoPERATIcEIc~ RECORDID 
i ; .FRcMxSuzTIoN 1 

+ TOxSE!T1m 1 
STARTINC TINS = .oo RAIN DSFlii = 3.63 RAIN DDRATIW= 1.00 RAIN TABLBNO.- 1 ANP. KOIST. cOND= 2 
ALTERNATBNOo.=l STQRN ND.=15 MAINTIHB INmBMsm ,=. .lO HOt$ :; 'I' .>, . I", . :I 

., , , ,. ‘ . 

OPERATIcNRUNOFF CRQSS SScTI(w 1 
OUTPVFRYDROGRJWK= 4 
ARRk= .02 SQMI INPUT RUNOFF CURVE= 80. TIKBOFCONC~TION= .68 HOURS 
INPEMALHYDROGRAPHTIME~= .0907 HOURS 

FFiAioT~Uii% kiR DIekFS) tiRLElljTIDN(FRET) 
(RUNOFF1 

T’ii?’ FIRSTHYJXtOGRAFSPOINT= .oo HOURS 
"f%= - = 

7:oo 
DISC% 

:8X 
.oo 

:8i 2: 
T1=lF- .loxOuRs .oo .oo 

DISCMG .03 .08 
* 

t 8.00 DISC% 

.21 .23 .26 .29 -33 :% :a: 
.14 :!f 
.47 .53 

i 9.00 DISCMY .69 .78 .88 1.00 1.31 10.00 DISCHO 
11.00 DISQlG 

Et 7.76 8.62 8.71 ii-2 7.44 x: Ef 2% 

2:29 
3.90 3.58 3.31 3:07, 2.87 2:71 2:58 2147 

12.00 DISCHG 2.22 2.16 2.11 2.06 2.01 1.97 1.94 1.90 

SQm 
13.00 DI!XHG 

1.84 1.81 1.79 1.76 1.73 1.70 1.67 I I 
y 7 14.00 

DISCHG 1.56 1.53 1.51 1.49 1.47 1.45 1.44 :.sz' es: 
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1:14 
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::;: 

1.20 
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.61 

4.72 
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JOB NUMBER 24405 

SUBJECT stwm WW Manaaement Basin Sizina. Pm- and F%x+Oevelooment f%!n& CALCNO H&H-l 

SHEET NO 4oF-e 

REV. NO. 9 

ExavTIvECCWTROLOFBRATIONCOXPDT 
+ FRoMxsrETIoN 1 
+ MXSEcTIcw 1 

STARTING TIM8 = -00 RAM DEFTH = 4.01 RAIN DURATION= 1.00 RAINTABLENO.= 1 ANT. NOIST 
ALTxRNATENo.=l STORN ND.=25 NAIN TIME -= .lO HOURS 

OFBRATICN RUNOFF cRGSssEcT1w 1 
ouTPoTnYDRwRAPH= 4 
AREA= .02 SQMI INPUT RUNOFF CURVE= 80. TIHEOFCWC~TICN= .68 HOURS 
l3WBWAL BYDRCGRAFii TIIGZ B -0907 HOURS 

PBAK TJiNZlHRS’ PBAX DISCIiARGEUZFS) FBAX BLEVATI~(FBBl" 
10.26 10.50 WJN'XF) 

lT?F’ 
7100 
8.00 

i:z 
11:oo 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 

FIRSTBYDROGFtAFBFOINl'= 
DISCHG .oo .oo 
DISCKG .OP .ll 
DISCBG .33 .36 
DISCHG .94 1.04 
DISCXG 7.74 9.40 
DISCRG 5.04 4.57 
DISCEG 2.66 2.58 
DISCEG 2.13 2.09 
DISCXG 1.80 1.76 
DISCHO 1.58 1.57 
DISCliG 1.50 1.49 
DISCBG 1.33 1.32 
DISCHG 1.24 1.22 
DISCHG 1.16 1.17 
DISCHG 1.06 1.05 
DISCHG 1.02 1.02 
DISCKG .97 .96 
DISCHG .93 .93 
DISCIIG .87 .84 
DISCXG .07 .Of 

.OO HOURS 
-00 -01 
-13 .15 
-40 -44 

l.ii 1.32 
10.38 10.44 

4.19 3.87 
2.51 2.45 
2.06 2.03 
1.74 1.71 
1.56 1.55 

2: 
1.46 

1:21 
1.30 
1.19 

1.18 1.17 
1.04 1.03 
1.02 1.02 

.94 .94 

.93 .93 
-78 -68 
-03 .02 

TIME 
.Ol 
.17 
.49 

1.49 
9.80 
3.59 
2.39 
1.99 
1.69 
1.55 
1.44 
1.29 
1.17 
1.16 
1.02 
1.02 

.93 

.93 

.54 

.Ol 

3.35 
2.33 
1.96 
1.67 
1.55 
1.42 
1.29 
1.1s 
1.15 
1.02 
1.02 

.93 

.93 

.41 

.Ol 

SmJFts 
.03 
.22 
.59 

2.03 
7.87 
3.16 
2.28 
1.93 
1.65 
1.55 
1.40 
1.29 
1.14 
1.13 
1.02 
1.02 

.93 
-93 
.29 
.Ol 

DRAWAREA= 
.04 .06 

RWOFFVOLUHEABWEBASEFLDW= 2.05NATERSHRDINCHB.S, 31.99 CFS-ELRS, 2.64 ACRE-FEET: 

EXECDTNB~OLOFBRATICN~ RBCORD ID 
+ COMFIJTATIONScQIpLETEDFOR PASS 4 -" 

1 

T1t20 XBQ 06-14-01 15:47 RCEC FRS-DRVBLO~ RDNOPF ANALYSIS JOB 1 PASS 5 
RBV PC 09/83(.2) 2-, lo-, IS-, 25-, 50-, k 100-W. 24-HOUR STWRS PAGE 5 

EXKDTlVECDNTROLOPERATIDNCCMFUT 
+ FRGM XSECTICN 1 
+ ToXSxTIoN 1 

STARTING TIME = .oo RAIN DRPTH = 4.50 RAIN VJRATIW= 1.00 -TABLENO.= 
ALTgRNATBNo.=l mBl4 No.=50 XAINTIMEIW= .lO IlamS 

OPERATION RUNOFF CROSS SRCTIDN 1 
ouTPmnYDRffiRAPH= 4 
AREA= .02 SQ MI INPOT RUNOFF CURVE= 80. TIME OF COMXWlXATION= -68 HOURS 
INTBSXU HYDRCGRAPH TIME 1-1 -0907 BGURS 

PBAICTIMZWRS 
10.25 
23.45 

PRAX DIzGE(CFS) 

1:07 

FZAXELEVATIONWEET 

TYF’ 
6:00 

Ei 
9:oo 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 

FIRST 
DISCEG 
DISCIiG 

DISCHG 
DISCHG 
DISCBG 

RECORDID 

ccmD=2 

.02 sQ.NI. 
-07 
.30 
.83 

5.81 
5.61 
2.75 
2.16 
1.83 
1.60 

E 
1:25 
1.15 
1.08 
1.02 

.98 

.93 

.89 

.lO 

.OO CFS 

HYDROGRAPH “E .oo 
.02 .03 
.20 .23 
.51 -55 

1.27 1.41 
9.61 11.60 
6.03 5.46 
3.14 3.04 
2.50 2.46 
2.10 2.07 
1.85 1.84 
1.75 1.74 

5 .oo HollRs 
-00 -00 
.05 -06 
.25 .28 
.59 -65 

1.56 1.75 
12.73 12.74 
4.99 4.60 
2.96 2.88 
2.42 2.38 
2.04 2.01 
1.82 1.82 
1.72 1.70 

TINE-= .I 
.oo .oo 
.08 
.31 :5: 
.71 .77 

1.96 2.20 
11.91 10.73 

4.26 3.98 
2.81 2.75 

:*;: 
I:81 

2.30 1.96 
1.81 

1.68 1.66 

.O HotIRs 
.oo 
.11 
.37 
.84 

2.63 
9.51 
3.74 
2.69 
2.27 

:-2 
1:64 

DRAINAGE 
-00 
.13 
.40 
.92 

3.49 

f-:2 
2:64 
2.23 
1.92 
1.80 
1.62 

RHCORD ID 

ANT. UOIST. COND= 2 

AReA= .02 SQ.NI. 
.Ol .Ol 
.15 .18 
.44 .47 

1.02 1.15 
5.11 7.28 
7.53 6.73 
3.40 3.26 
2.59 2.54 
2.19 2.14 
1.89 1.87 
1.79 1.77 
1.60 1.57 



P-l AlTACHMENT NO. 2 PROJECT -&sell ci&!iQ!mv Cm’X 

F 
JOB NUMBER 24405 I F( _,,_._ v 

f- SUBJECT Srom water MP* and w-w Rumff CALC NO Ha-H-1 .- ,.- I_ ” , -1 I;,. _. 
! ,. 

SHEETNO _5 OFA 

f? “.I..., REV. NO. 9 
L I .A ,,1 ” .I 1acI. r x1...“.r *.aedi -r., ., 1 ~“-^-t‘,*e~r. (.. ,l.^li .ry”. a** icmi P ‘UC. “;(B:>“sb 6 (,,M a,**~+:~ .~;ii”clP~~ ::.a. “W)$‘a4% b? ,%, / 4 I, rii.bb. (.-i,‘.vi . “.ix:l,,x‘l- 

%8 DISCHG DISCRG :-:a 1.53 1.42 1.52 1.40 1.51 1.38 1.51 1.36 1.50 1.34 1.50 

:*ii: 1:18 

1.32 1.49 1.48 1.32 1.34 1.46 

““*” 19:oo DISCRG 1:35 1.36 1.36 1.36 
fP% DISCRG DISCHG 1.23 1.18 1.22 1.20 1.18 1.19 1.18 

1.35 1.19 1.33 1.18 1.30 1.18 x 1.26 1.18 

t-i: 
1.18 1.18 1.18 

, 
22:oo 

DISCHG 
1.12 

1:clz 
1.09 1.09 1.08 1.08 1.08 t 2:: ;:;7" :*0"7" 

23.00 DISCRG x 1.07 1.07 1.07 1.07 1.07 1:06 1:os 1:os 
24.00 DISCRG an 7* 1;3 .A7 .33 .23 .16 .ll 

LI1 IC mn . . ..I_ *no .ZI .Z” . -1 .YJ .05 .04 .03 105 :ii .Ol .Ol -00 f ; L,.“” “A=,” ., 
: L. * _ ^ .'.- AwED d$, 

RuwFFvoLlJNaAsovEBAsKp~- z.*owAx 38.42 CkS-HRS, 3.17 AC&PEST; S&014‘ t -00 CFS 

~IVECCNTROLOPRRATIONEWX~~P RECORDID 
P--t COMPUTATIONS COMPLNl'RD FPR?Ass 5 
,f * I ._ ..':si _I ,.,_ ?"L,. _ ) /. ,,," ,,; ^. ._ .( "-s. 

1 

i 
TR20 XBQ 06-14-01 15~47 RcB13 PFIE-DEvELo- RvNopp ib++Y=s 

RRf PC 09183t.2' 2-, lo-. 15-. 25-. SO-. k 100-Y@& 24-HOUR STONRS 
, 

JOB 1 PASS 6 
PAGE 6 

cI*, 
6 : EXECUTIVRCCNTROLOPRR~TIONC~ RPZORD ID 

+ FRoMxsmmN 1 
:." + TQXSECTIOET 

STARTIN TIM8 = .oo RAIN DBPTX = 4.98 RAIN DoBAlwN~ too RAIN TABLB NO.= 1 Jwr.MIST.cOND= 2 
ALTBRNATB NO.= 1 SToaM No.=99 MAxNTIpm= .lO HOURS 

cRb.5ssEcT1ON' 1 
_ : ,' ., 

* . ouT"~ygmH 4 
AREA= INPmRGNOF+FCURVR=80. TIME OF COXEWfRATION= .68 HOURS 
IWrRMALliYDROGRAF%TIHR~= .0907 Iioms 

=YO’E-=) ,, 1 
23145 

PEAR DIS$IR$Qt3 (QS) 

1:22 

PEM ELEVATIW~FEET’ 
WRWFF') 
U!uNopF' 

F 

c 

= .lO HOURS 
.Ol .oa 
.20 

T~Ui$) FIRSTHYDROGRAPS FOINT =' .OO HOURS TIMS V 

::;c& 
DISCHG .oo .oo .oo .oo -01 

DISCRG DISCHG .OP .33 .11 -36 .13 .16 -18 .46 
8:00 DISCIiG .70 .75 :2 :ti .94 
9.00 DISCliG 1.63 1.79 1.97 2.20 2.45 

X8 
DISCHG 
DISCHG 'f *iii 

3:61 
%a % 

3:41 
'x: 

3:32 
'X 

gM& DISCHG 3:23 
2.73 2.68 

g:g 
DISCRG 2.87 

;::g 
DISCRG 2.41 2137 

2.78 
2.33 2.30 2.26 

16:00 DISCRG DISCRG :-t; x 

2.08 2.07 2.07 

1.96 1.94 17.00 DISCHG Q 1:77 1:75 1.73 1.72 r-42' 
18.00 DISCRG 1.64 1.62 1.60 1.57 1:55 

f%i 

;;:g 

DISCSG DISCRG 1.53 1.40 1.55 1.38 1.55 1.37 1.54 1.36 1.53 3.35 

f -2 
23:00 

DISC% DISCRG :-31 
DISCRG 1:21 

1.34 1.25 z: 
1.21 1:21 

‘1% 
1:22 1:22 

24.00 DISCfiG 1.14 1.10 1.02 .88 .71 
25.00 DI!EiiG .09 -06 .04 .03 .02 

RVNOPP VOLONE ABOVE BASEFLW = 2.87 NATRRSHED INCHES, 44.88 CFS-HRS, 

f”l i 
i 

1 _j 

.a9 
1.01 
2.74 

‘f % 
3:16 
2.64 
2.24 
2.06 
1.89 
1.71 
1.52 
1.51 
1.34 
1.34 
1.22 
1.22 

-53 
.Ol 

.ii 

.53 
1.10 
3.24 

‘l% 
1:71 

zi 
1134 

z: 
1:21 

.38 

.Ol 

DTe--= -05 
.""sQ;xI. 

-24 .27 .30 
.57 .61 .65 

1.20 1.32 1.47 

49% 
4:10 

6.20 8.79 8.77 7.83 
3.91 3.75 

3.03 2.97 2.92 
2.55 
2.19 

f*:E 2.45 
2.14 

2.05 2104 2.02 
1.82 

:*z ^ 
1.84 
1.70 1.68 
1.50 1.50 1:52 
1.48 zd” 1.43 
1.34 
1.33 1:31 

1.34 
1.29 

1.22 1.22 1.22 
1.20 1.19 1.17 

.26 .18 .13 

.Ol .oo 

3.71 ACRE-PEST; BASEFLON= .OO CBS 

f-! s~~?~UTIVECWTROLOPSRATION~D~M~ RECORD ID 
! i + COHEWFATICNS COHPLEI'ED FOR PASS 6 
i ; 

P--l EXEC!UTIvECWTROLOPERATION ENKUOB RECORD ID 
a;? 



AI-I-ACHMENT NO. 2 PROJECT Russefl 

JOB NUMBER 24405 

- 

,q. 

SUBJECT Storm Water ManaD Strkw. Pm- and Post-Develment Runoff CALC NO ii&H-l. 

SHEET NO 6 OFA 
- 

REv.No. J,J 

~~20 XBQ 06-14-01 15t47 RCRZ F%R-DRVBLOkW3NT RUNOFF ANALYSIS JOB 1 tsaQ&RY 
RNV E-2 09/83(.2) 2-, lo-, 15-, 25-, SO-, & lOO-YEAR, 24-XCUR SMDlRs PAGE 7 

SUblHARYTABLRl -SBLBCTBDRBSOLTSOFSTANDARDAND RxxxJTIvEcoNTRoLIN~ XCNSINTNBORDBRPBRFORNBD 
(A STARl') AFTBR TBB PBAK DISC?IARGETIMEAND RATB fCPS) VALUES IRDICATES A FLAT TOPRYDROGRAPR 
AQDRSTICWlUARK(?) INDICATBSAI NITN PEAR As LAST PDIt?r.) 

SECTIOW STANDARD 
- CmmRoL DRAINAOE 

ID OPEiRATI~ 

ALTBPNATB 1 STQRN 2 
+ 
XSBCTIBI 1mNoFF .02 

ALTBRNATB 1 STOSM lo 
+ 
XSECPICN 1 RuNoFP -02 

ALTBRNATB 1 STORN 15 
+ 
XSECFICN 1RmoFP .02 

MA'NRNATB 1 STOPH 25 
+ 
XSBCTI~ 1 RUXOFP .02 

ALTBRNATB 1SToRN 50 
+ 
XSBCTIcaJ 1 RUNOFF .02 

ALTQWATB 1SToRn 99 
+ 
XSBCTION 1 RDNOFP .02 

1 

RAIN 
TABLB 

# 

ANTBC NAIN 
NOIST TIMB 
COND INCRBM 

cm 

1 2 .lO .O 1.98 24.00 

1 2 .lO .O 3.34 24.00 

1 2 .lO -0 3.63 24.00 

1 2 -10 .O 4.01 24.00 

1 2 .lO .O 4.50 24.00 

1 2 .lO .O 4.98 24.00 

PSBCIPITATICW 

BRGIN ANOUNl' DURATION 
(BN (IN) mu 

TR20 XBQ 06-14-01 15:47 RCBC PSE-DRVELOPRZNT RUNOFF ANALYSIS 
RBV PC 09/83(.2) 2-, lo-, 15-, 25-, SO-, & lOO-YBAR, 24-IKuJR ZX0HR.S 

RUNOFF 
ANOONT 

tIW 

PRAXDISCBARGR 
____-_______-----_-------------------- 
ELEVATION TIHR RATB RATB 

w-r) (NW (CFS) vxw 

.55 2.14 88.3 

1.51 

--- 10.33 

--- 10.27 7.45 307.4 

1.74 --- 10.26 8.14 361.0 

2.05 --- 10.26 10.50 433.4 

2.46 12.83 529.9 

2.87 

--- 10.25 

--- 10.25 15.23 628.8 

StllMARYTABLR3 - DISCRARGR (CPS) AT X!ZCTICNS AND STR- FORALLSTQRNSANDALTBRNATBS 

XsECTfoNl DRAINAOE 

ID 
sTom4 NoNBBRs..ii)...... 

2 15 25 50 99 

0xSBcT1oN 1 .02 
+ 

ALTBRNATB 1 2.14 1.45 8.74 10.50 12.83 15.23 
lENDOF 1JoBS INTBISRUN 

JOB 1 SUIMARY 
PAGE 8 

- 

F---x 7-z 



ATTACHMENT NO. 3 PROJECT M Centq 

“, J .,~*’ ; “_. JOB NUMBER 

(u SliJEcT ~BasklSizkKI; Pm-andPost~ 

2440!j 
*p? w CALC NO H&H-l 

SHEET NO 1of=il 
P REv.No. 1 

--------- - 

. 

: 

..i ..ttttt*tttt~ttttt80_sd LIST OF - &,ATA FOR m-3, gyllROLOCY’*.‘.“~“+...f’.*’ 

JOB TRL20 FULLPRINT SVNNARY NOPLOTS 
TI'I'LR 001 
Tl 

RUNOFF ANALYSIS. CASB 1 ._-- ..- .._- - -_-- _____ ----.- -.--__-- --_- - 
TLB 2-, lo-, 15-. 

;-..-----. 
25-, SO-, h lOO-YE%% ?I-HOUR STORMS -. 

3sTmcT 
8 

x 

1: 

x 
8 

01 

2: 

X 

i:: 

x-z 
9:o 
10.0 
10.25 
10.59 
11.0 
12.0 

ix3 
0:56 
0.71 

7.20 
9.17 
13.11 
19.92 
38.8 2.42 
91.4 3.03 

9EzwmL 
c~a 6RONQFF 1 001 4 0.0184 94. 0.286 1 

2 01 A 5 6.0 iid 1 ; > 
L 4 6 RBSVOR - _- _ - ___ 

-TA 
i /) 7mmRf6 0.1 

7ca¶n Fi i 001 01 0.0 1.98 1.0 1 2 01 02 
Wl 
JT 7 001 01 0.0 3.34 1.0 1 2 01 10 

XXPl 
IPOT 7 001 01 0.0 3.63 1.0 1 2 01 15 

ii ;: 001 01 0.0 4.01 1.0 1 i 01 25 

E + 001 01 0.0 4.50 1.0 12 01 50 
IPI 
IT 7 001 01 0.0 4.98 1.0 1 2 01 99 

-1. 
ENlUOB2 

.+.++++..+++.*++.*.+..*~.*..~~ OF 8040 LI~"*"**."t'*"**....**.**...." 



ATTACHMENT NO. 3 PROJECT e 

JOB NUMBER 24405 

SuBJEcT storm Bssh sizbw. Pm and ~-@2&2m~ Nm!! CALCNO tuw-1 

BHEET’NO 2 OFA 

REV. NO. 1 

. 

TR20 XEQ 09-05-01 09:42 Rcec POST-DIwBLoPNENr FaNoFF ANALYSIS, CASB 1 
RBV PC 09/83(.21 2-, lo-, 15-, 25-, SO-, & lOO-YEAR, 24-HOUR STQFMS 

BJmxlTIvB CONl'ROLOPBFJ&TICNINCRBM 
+ MAINTINE-= -10 IiDuRS 

JOB 1 PASS 1 
PAGE 1 

RECORD ID 

lt?ZORD ID 

Am.rnIST. coND= 2 

EtxBcmm CcE?rRoL OPKRATION cc4fFQT 
+ FRoxxsEcTIcN 1 
+ TO-1 

STAFZING TIN8 = .oo FAIN DBPTH = 1.98 RAIN mTIW= 1.00 RAINTABLBNO.= 1 
ALTmNATB No.= 1 sToRNNo.= 2 NAINTIHB -= -10 HODRS 

OFBRATIC@RWOFF cRosssBcT1oN 1 

- RDNOFF cDRvN= 94. TIMK OF -TIa= -29 HOURS 
INTBRNN, BYDRCGRAPB TINE B= .0381 HOIIRS 

PEAX DISCHARGBKFS) PBAlCBLEVATIONWEBT) 
7.46 (RUNOFF) 

FIRSTRYDROGRAPR POINT = .oo HmRS TIRE-= .lO HcmRs DRAINAGEAREA= 
:scHG .oo -00 .oo .oo .oo -00 .oo .oo -01 
SCiiG .02 .03 .03 .05 .05 .06 .Ol .08 
:SC?IC4 .09 .lO .ll 

22" 
.12 .13 .I4 .15 .l6 

SCHG .18 .18 -19 .20 -21 .2l -22 .24 -26 
SCliG .28 .29 221 :a: 2: .35 .37 3: -41 
:9CHG -44 .46 -61 .65 -85 
:3CSiG .94 1.01 1.18 1.33 1.41 1.47 2.16 4.15 5.94 
:scm: 7.45 7.14 5.36 3.04 3.18 2.90 2.66 2.23 -1.90 
XCHG 1.70 1.63 1.48 1.36 1.30 1.28 1.26 1.20 1.15 

:sQfo 1.12 1.10 1.06 ':E 1.01 1.00 -99 -96 BCliG :Z .91 .88 .a5 3: -63 .80 2: 
:?QlG .I6 .74 .I3 .I2 .I2 .I0 .69 
:SCHG .68 .68 .68 .68 -68 .68 .68 .66 -65 

SCHG .64 .64 .62 .6l .60 .60 .60 .58 SaiG -56 -56 .56 .56 .56 -56 -56 .54 ::I 
:saiG -52 -51 .50 .49 .48 .4a .48 -51 
:xscHG .52 .5l .50 .a9 -48 -48 .47 

:2 
.44 

ScliG .I4 .44 .44 .44 -44 .44 .44 .44 -44 
:sMG -44 -44 .44 .44 .a4 .44 -43 .42 .40. 
:sQK: .39 .39 .39 .39 * -39 -39 .39 .39 .39 
:xHG .39 .39 -39 .39 -39 -39 .39 .37 .36 
.scliG -35 .31 -18 .08 -03 -01 .Ol -00 

.02 sQ.nI. 
-01 
.08 

TIE?1 
4:oo 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 

.17 

.27 
-43 
.91 

6.90 
1.75 
1.13 

.93 

.I7 

.68 

.65 

:ZB 

:I': 
.44 
.40 
.39 
.36 

.- 

RUNOFF VOL.UNR ABWB PASEFLW = 1.38 WA-ED INCHBS, 16.35 CFS-BRS, 1.35 ACRB-FBBT; BA88FLcw = .OO CFS 

OPERATION RESVUR STRm1 
-nYDRoGRAPEI=4 ouTPuTnYDRoGRAFn=5 
SORFACB BLBVATION= 6.00 

PBARTIREWRS~ PF.M DISCBARG8KFS) PBAR RLEVATICN(FEET) 
11.80 1.17 7.75 

1’ 

l l FIRST FOIHP OFFLAT PEAX 

~~20 XBQ 09-05-01 OS:42 RCEC POST-DBVBLOFMENT RUNOFF ANALYSIS, CASE 1 JOB 1 PASS 1 
RBV F-2 OSf83t.2) 2-, lo-. 15-, 25-, SO-. 6, loo-YEAR, 24-HOUR STDRMS PAGE 2 

~“‘l%““* 
7170 

3% 
1:12 
7.73 
1.02 
7.68 

.92 
7.63 

.83 
7.58 

T1zF) 
1o:oo 

FIRST HYDRCGRAPB POINT = 
DISCHG .oo .oo 

BLEW 5.00 5.00 

-00 nouRs TIMEINCRBHENT= .lO HOURS 
.oo .53 .I5 -85 .93 

5.00 7.48 7.54 7.59 7.63 
1.14 1.15 1.16 1.16 1.17 
7.74 7.74 7.75 7.75 7.75 
1.16 1.16 1.15 1.14 1.14 
7.75 7.75 7.74 7.74 7.74 
1.09 1.06 1.07 1.06 1.05 
7.71 7.71 7.71 7.70 7.70 

.99 .sa .97 .96 .95 

7.66 7.66 7.65 7.65 .89 .88 .87 .a7 ‘:Zd 
7.61 7.61 7.60 7.60 7.60 

DRAINAGBARm= 
.99 1.03 

7.66 7.69 
1.17 1.17 
7.75 7.75 
1.13 1.12 
7.74 7.73 
1.04 1.03 
7.69 7.69 

.94 .93 
7.64 7.63 

-65 .a4 
7.59 7.59 

11.00 
11.00 
12.00 
12.00 
13.00 
13.00 
14.00 
14.00 
15.00 
15.00 

DISCIiG 
ELEV 

1.09 1.12 
7.72 7.73 
1.17 1.16 
7.75 7.75 
1.11 1.10 
7.72 7.72 
1.01 1.00 
7.67 7.67 

.91 .so 
7.62 7.62 

/ha 
.- 



$*” ATTACHMENT NO. 3 PROJECT -1 Cii m 
P b 

’ ; JOBNUMBER 24405 /r , .” I “,, j - 
By SUBJECT, y. Pm- and Post-D CiLiZNO H&H-; I ,. _, ,.“~ .(. I __ “. 
i I 

SHEETNO 3 OFA 

ef- REV.NO. 1 
1 * 

:fz 
17:oo 
17.00 
18.00 
18.00 
19.00 
19.00 
20.00 

i4x 
21:oo 
22.00 
22.00 
23.00 
23.00 

DISCHG 
BLlN 

DISCBO 
BLBV 

DISCEG 
ELBV 

DISCXG 

.82 
7.58 

.I4 
7.53 

.67 
7.50 

.54 
7.48 

.48 
7.47 

.45 
7.47 

.42 
7.46 

.I0 
7.46 

.38 
7.46 

.I1 
7.42 

.03 
7.40 

..-_. .--. - 

~“,.“. ,/, j_ <““, ” .,_;1”_ - .“.s . , .,* &,, _i ./.. n .*^/ __ / ,< _ I +@WWIx”. ,x*-+vp. ,.S” . . . ,.Vi~^ .,. 

-81 .80 .I9 .I9 .I8 .I7 .I6 .I5 
7.57 7.57 7.56 7.56 7.56 7.55 7.55 7.54 

-- . I> "^ . IL m.. . I‘ .I1 iI0 .I0 -69 .68 
7.53 7.53 7.52 7.52 7.52 7.51 7.51 7.51 

.65 
7.50 

.54 

.63 
7.49 

.53 

.61 
7.49 

.53 

.59 
7.49 

.52 

.S8 
7.49 

.52 

.57 
7.48 

.51 
7.48 

.56 
7.48 

.50 

;is 
7.48 

.49 
7.40 

-49 
7.47 

.45 
7.47 

.43 
7.46 

.40 
7.46 

.38 
7.46 

.13 
7.42 

.03 
7.40 

.Ol 
7.40 

7.48 7.48 7.48 7.48 7.48 7.47 7.47 

DI&iii 
BLBV 

DISCHG 
BLBV 

DISCEG 
BLBV 

DISCSG 
ELEV 

-47 -47 .46 -46 .46 .45 .45 .4i 
7.47 7.47 7.47 7.47 7.47 7.47 7.47 

.45 .44 .44 :44 .a '2: .43 .43 
7.47 7.47 7.47 7.47 7.47 7.47 7.46 7.46 

-42 .42 .I1 .I1 -41 
7.46 7.46 

-40 .QO 
y& 7.46 'I$$ ' 7;ia 

.40 .40 
7.46 7.46 

.39 
7.46 7.46 7.46 7.tt 

126 
7.46 7.46 7.46 7% 

.23 .20 .I7 :15 
7.44 7.43 7.43 7.43 7.42 

.% .ii .29 
7.45 7.45 7.44 

-10 .09 .Ol .Ol .06 .05 .04 .04 
7.41 ':% 7.41 7.41 7.41 7.41 7.41 7.41 

LO2 .02 .02 .Ol .Ol .Ol .Ol 
7.40 7.40 7.40 7.40 7.40 7.40 7.40 7.40 

27.00 

RDNOF'FVDLlJMBABOVBBkSBPLtW= .89 WATERSERD INCHBS. 10.54 CFS-HRS. -87 ACRB-FEET; BASFLCW = -00 CFS 
t?T _; 
A, i 

EtXBCUTIVRCONTROLOPRRATIONBNDCMP RBCORD ID 
i + CCMPUTATIONSCOWPLBTEOPOR PASS 1 

r , Y a. 
_J 

d TR20 XRQ 09-05-01 09:42 ‘-RCEC POST-~- RUNO?T IWRLYSIS. CASE 1 JOB 1 PASS 2 
RBV PC 09/83(.21 2-r lo-, 15-r 25-, SO-, h 100-m, 24-HWR STORMS PW 3 

- 
* 3 
F: * 
i I 

BXDXTIVBCCWPROLOPEMTIONCoMRfi 
+ FRcuxSBcTION 

RECORD ID 
1 

jr‘?+ TO-1 
b" J STARTIM: TIME = .oo RAIN DBPTH = 3.34 RAINTABLBNO.=l 

ALTBRXATB No.= 1 SIOFN No.=10 
RAIN LX@TICN= 

NgNTIHB- i 
l.00 

.lO HCURS 
*. MOIST. coND= 2 

c -. 4 is 4 
OPERATION RUNOPF cROSSsBcT1ON 1 

OuTewrnYDR-= 4 
AREA= .02 SQ WI INPUT RUlWFF CVRVZ= 94. TIltB OF C!WCBNTRATION= .a9 Hunts 
INTERNALRYDROGRAPHTIHE I- -0381 ROURS 

PEAX DI sQu;;cE(c~.9 PISiX’ EZLSdATiONWBT, 
14.44 MNOFFl 

* 

f? TIHf(?$S’ 

3:oo 
4.00 
5.00 

FIRST 
DISCRG 
DISCHG 
DISCXG 
DISCHG 
DI!ZCHG 
DISCRG 
DISC% 
DISCHG 

HYDROGRAPH POINT 
.oo .oo 
-09 .I1 
-24 .25 
.38 .39 

r -00 HDDRS TINS3 INcREMgKp - .lO HOURS 
.oo .oo .Ol .03 

:If .27 .I3 .28 .14 :!i -17 .31 
.42 .44 .45 ::: .40 
.59 .60 .61 .62 .64 
-83 .$I .a9 .91 .94 

1.24 1.33 1.38 1.41 1.51 
2.58 2.87 3.01 3.11 4.50 

10.17 7.23 5.95 5.39 2.70 2.4% 
1.92 1.85 

"i-2 2.34 f% 
1.81 1179 

1.59 1:53 1.50 
1.33 

Et 
1.30 

?z'f 
1.28 

1.22 1:22 1.22 1:22 1.21 
1.11 1.09 1.08 1.07 1.06 

.99 .99 .99 .99 .98 

.88 .86 .85 .85 .85 

.88 

.I7 ;;; 375 
.85 .84 
.I? .I7 

.I7 .I7 .I7 .I7 .I6 

.56 .57 

.I6 .78 
1.07 1.12 
2.09 2.23 

14.44 3.12 ?:a 
2.04 2:oo 
1.67 1.64 
1.37 1.36 

1.22 1.15 :*:3 
1.00 :99 

.92 .Sl 

:?f :79$ 
.I7 .I7 

p 6.00 7.00 
* a 8.00 

9.00 
10.00 
11.00 

f- 
12.00 
13.00 

; 14.00 
:* 15.00 

16.00 
17.00 
18.00 

m 19.00 
I i 20.00 
$ 21.00 

DISCHG 
DISCEG 
DISCHG 
DISCRG 
DISCHG 
DI!XliG 
DISCBG 
DISCRG 
DISCHG 
DISC% 
DISCIIO 
DISCRG 

il .oo DISCHG -70 .69 .69 .69 .69 .69 -69 -69 .69 .69 
.oo DISCHG .69, .69 .69 .69 .69 .69 .68 .66 .63 .62 

: ,A.00 DISCHG .62 .54 .32 .14 -06 .oa .Ol .oo F 
RUNOPF VOLDNE ?iOVE BA&PLOW P 2.68 WAl'ERSd~S, 3i*8i'tikL&, ,.i*63 hWbI ,&""; 

: 06' CFS 
i * 



d!P , PROJECT Russell Ci!v Fnerpv Cen@ - 
ATTACHMENT NO. 3 

f-7 
JOB NUMBER 244Ofj 

sumc-r Ywater Pre- d M-D CMCNO H&H-l. 

SHEETNO 4 OFA 

REV. No. 1 
* ./ 

OPRRATIoiJR3SVOR m 1 
INPUT IMIROGRAPH- 4 OUTPOT HYDROGMPH= 5 
SURFACR ELEVATION= 6.00 

PRARTIMRWRS) PEAK DISCRARGE(CFS) PRAX ELEVATION UV3A-l') 
10.41 6.05 a.53 

TXMEWR.5) PfRsTIIYDROORAPlf POINT = .oo HOURS TINBINC-= -10 HOURS 1 A 

TR20 x8Q 09-05-01 09:42 
REV PC 09183(.2) 

;ttWOST-DRVl?LOPHF.NT RUNOFF IINUYSIS, CASE 1 
-, 15-, 25-, SO-. h loo-YERR, 24-Mm7 STORUS 

DwiINAGEAR!3A- .02 8Q.NI. 

JOE 1 PASS 
PAGE f 

.oo 
5.00 
6.02 
a.52 
4.74 
8.21 
2.21 
8.04 
1.69 

It-:: 
7:96 
1.46 
7.90 
1.36 
7.85 
1.24 
7.79 
1.14 
7.74 
1.05 
7.69 

.96 
7.65 

.89 
7.61 

.83 
7.58 

.79 
7.56 

.71 
7.52 

.21 
7.43 

.OS 
7.41 

.Ol 
7.40 

.oo 
5.00 
6.05 
8.53 
4.19 
8.18 
2.12 
8.03 
1.65 
8.00 
1.56 
7.95 
1.45 
7.90 
1.34 
7.84 
1.23 
7.79 
1.12 
7.73 
1.04 
7.69 

-95 
7.64 

.89 
7.61 

-83 
7.58 

.78 
7.56 

.69 
7.51 

-18 
7.43 

.05 
7.41 

.Ol 
7.40 

.oo 
5.00 

Ef 
3:76 
8.15 
2.05 
8.03 
1.65 
8.00 
1.55 
7.95 
1.44 

:z 
7184 
1.22 
7.78 
1.11 
7.73 
1.03 
7.68 

.95 
7.64 

.88 
7.61 

.82 

7:75: 
7.55 

.64 
7.49 

.16 
7.42 

-04 
7.41 

.Ol 
7.40 

*DO 
5.00 
5.99’ 
8.51 
3.41 

f-:3 
8:02 
1.64 
7.99 
1.54 
7.94 
1.43 
7.89 

z3 
1:21 
7.78 
1.10 
7.72 
1.02 
7.68 

-94 
7.64 

.88 
7.61 

.82 
7.58 

.77 
7.55 

.56 
7.48 

.14 
7.42 

.03 
7.41 

.Ol 
1.40 

.71 
7.52 
5.92 
8.48 
3.13 
8.10 
1.94 

zs 
;::; 

7194 

i-t; 
1:31 
7.83 
1.20 
7.77 
1.09 
7.72 
1.02 
7.68 

-93 
7.63 

-87 
7.60 

-81 
7.57 

.77 
7.55 

-48 
7.47 

.12 
7.42 

.03 
7.40 

1.10 
7.72 
5.81 
8.44 
2.89 
8.09 
1.88 
8.02 
1.62 
7.99 
1.52 
7.93 
1.41 
7.88 
1.30 
7.82 
1.19 
7.77 
1.08 
7.71 
1.01 
7.67 

-92 
7.63 

-87 
7.60 

.81 
7.57 

.76 
7.55 

.42 
7.46 

-11 
7.42 

.03 
7.40 

1.59 
7.97 
5.68 
8.40 
2.70 

E-E 
12:oo 
13.00 

X8 
14:oo 
15.00 
15.00 
16.00 
16.00 
17.00 
17.00 

20.00 

23.00 
24.00 
24.00 

EX 
26:OO 
26.00 
27.00 
27.00 

DISCHG -00 
NLW 5.00 

DISCRG 4.26 
NLW 8.18 

DISCHG 5.55 
RLEV 8.35 

DISCRG 2.54 

DIZ 8.06 1.80 
ELEV 8.01 

DISCRG 1.60 

DE2 7.98 1.49 
ELEV 7.92 

DISCRG 1.39 
ELF% 7.87 

DI.TltG 1.27 

DIZE 7.81 1.17 
ELNV 7.75 

DISXG 1.07 
RLRV 7.70 

DISCliG .99 
SLRV 7.66 

DISCBO .91 

01 Ez 
7.62 

.85 
ELRV 7.59 

DISCRG .80 
ELRV 7.57 

DISCRG .75 
ELEV 7.54 

DISCHG -32 
ELRV 7.45 

DISCHG -08 
RLEV 

DISCRG '2; 
ELEV 7.40 

-00 
5.00 
5.55 
8.35 
5.41 
8.31 
2.42 
8.05 
1.76 
8.01 
1.59 
7.97 
1.48 
7.91 
x.38 
7.86 
1.26 
7.80 
1.16 
7.75 
1.06 
7.70 

-98 
7.66 

-91 
7.62 

.a5 
7.59 

-79 
7.56 

-75 
7.54 

.28 
7.44 

.07 
7.41 

.02 
7.40 

.oo 
5.00 
5.88 

x 
a:as 
2.31 
8.05 
1.73 
8.01 
1.58 
7.97 
1.47 
7.91 
1.37 
7.86 
1.25 
7.80 
1.15 
7.74 
1.06 
7.70 

.97 
7.65 

.90 
7.62 

.a4 
7.59 

.79 
7.56 

.73 
7.53 

.24 
7.44 

.06 
7.41 

.02 
7.40 

j.;j 
8:Ol 
1.61 
7.98 
1.50 
7.93 
1.40 
7.87 
1.29 
7.81 
1.18 
7.76 
1.08 
7.71 

:Gz 
:92 

7.63 
.86 

7.60 
.a0 

7.57 

nr 

.76 
7.55 

.37 
7.45 

.09 
7.41 

.OZ 
7.40 

RwoFPvoLoMEABefsRAssFLovf= 2.19wATERsiEDINcmS. 25.97 CFS-RRS, 2.15 ACRE-FRES; BASFaFLCM = -00 CFS 

RECORD ID ExEcvTWRCCNTROLOPRRATIONRNDCHP 
+ COMPQTATIWS COXPLl3l'WFOR PASS 2 

1 

TR20 XRQ 09-05-01 09:42 RCB POST-DEvEm3 PMNNT RUNGFF ANALYSIS, CASE 1 JOB 1 PA8S 
REV PC 09/83(.2) a-, lo-, 1s, 25-, 50-, h loo-YEAR, 24-wxm STORMS PAGE 

RXECVTIVRCONTROLOPRRATXON COKFUT 
+ FRoNxsRcT1oN 1 
+ TO STR~E 1 

STARTING TfMB = .oo RAIN DEPTH = 3.63 FAIN DURATION= 1.00 RAINTABLRNO.= 1 
AL-TsNo.= 1 STORM NO.=15 MAINTIMEINC~ = .lO HOURS 

RXOFB ID 

Ntl'. XOIST. COND= 2 

OPRFATIONRUNOFF CROSS SECTION 1 
OUTWTHYDROGRAPH= 4 
AREA= .02 SQ MI INPUTRUNOFFCURVS= 94. TIME OF CONCENTRATION= -29 BWRS 
IM'RWAL RYDRCGWU'R TIMR INCRRKmT= .0381 HOURS 

: 

PEAK TIMR[RRS) PR?iK DISCHARGE~CFS~ PEAK RLRVATIONWEST) 

P 



ATTACHMENT NO. 3 PROJECT e 

.; JOB NUMBER 24405 

,1SlJSJECT ~Pfe-BaJfnndPost~R~ * ,11-3 .<““(**, ,. ,, Cfic*wq , ,. I I 1 ,. 
t 

SHEET NO 5 OF 11 
bp”l . REV. NO. 1 

10.00 15.92 (RUNOFF) 

FIRST 
DISCRG 
DISC!% 
DISCRG 
DISCRG 
DISCRG 
DISCRG 
DISCRG 
DISCRG 
DISCRG 
DESCRG 
DISCRG 
DISCRG 
DISCRG 
DISCIX3 
DISCRG 
DISCRG 
DISCHG 
DISCHG 
DISCRG 

HYDRGGWtPR POINT 
.oo -00 
.13 -15 
.29 .31 

2: 2:: 
.il .89 

1.22 1.27 
2.34 2.50 

15.92 15.03 
s-z 3.27 

1:aa ?fi 
1.50 1:48 
1.33 1.33 
1.25 1.24 
1.09 1.09 
1.01 
1.00 :Xi 

.a4 

2: :88t -76 
.76 .76 
.67 -59 

-00 XOURS TINFs INCRBMWl = .lO mmzs DRAINlUZEARRh= 

2: .02 .18 .03 -19 .05 .20 1:: .08 .26 -10 -26 
.32 .33 .34 .36 .37 .40 .42 
.49 .52 .54 .55 .57 .60 .62 
.68 .69 .70 .71 .73 .78 -82 
.95 .99 1.02 1.04 

1.40 1.50 
:-5z 

1.59 :% 
1.12 1.17 

2.17 
2.88 3.20 i% 13.20 

11.19 7.94 6:53 :-;I 
p; 

pg 
xi 2.72 2.03 2.61 2.00 ::;: 

4152 x 

1174 1:66 1:64 
f% 
115s 

1185 
1.69 1.67 1.53 

1.45 1.43 1.42 1.41 1.40 1.37 1.35 

zt 
1:09 

i.33 1.19 1.33 1.17 1.33 1.17 1.32 1.16 1.29 1.13 1.27 1.10 
1.09 1.09 1.09 1.08 1.05 1.02 

.96 .94 .93 .92 .93 .99 

.96 .94 .93 .92 .91 
:iX 

.86 
.a4 .a& .84 .a4 

:I;- 
.a4 .a4 

.84 ::t .84 .a4 .a0 .77 

.76 -76 .76 .76 .76 .76 

.76 i76 .76 .76 .75 .72 -69 

.35 .15 .06 .03 .Ol .oo 

~7 T~CB$’ 
1 i 3:oo 

4.00 

c" 
Ei8 

a 7:oo 
; 8.00 
w ,> 9.00 

10.00 
11.00 

m 
12.00 
13.00 

E t 14.00 

:t*:: 
17:oo 

r"": X8 
20:oo 

.I 21.00 
22.00 
23.00 DISCRG 

m 
24.00 DISCRG 

RlJNOl'FVOLUMRABWBEtASRFL0W= 2.96W'BRSRlk~INCK3S. 
,,, :-Y%. ."? II,. _ _ ",dL ye,, _) v .I., _ 

c ! 35.16 CPS-HRS, 2.91 ACRE-PET;- BAseFLcw = .oo CPS 

OE'SRATIGN RESVOR s-1 
-rNP!mRYDRmRAPR=4 ol?rmTRYDRoGBAPR=5 m L SDRFACR BLBVATIDXU= 6.00 

i i&K DI~BKiFS) Pi?& BLlJVA;I~(FET) 

Q", TIHRBHRS) FIRST RYDRGGRAPR POINT = .oo ?toMs TINEIWRMENT= .lOR~ DRAINAGEAREA= .02 SQ.MI. 

_(. I_* 

RCEC POST-DBVRLO- RIJNOFF ANALYSTS, CASR 1 JOB 1 PASS 3 
2-, lo-, 15-, 25-, 50-, & lOO-YEAR, 24-HOUR STQRUS PAGB 6 

L- * i ; 

~~20 XEQ 09-05-01 09:42 
REV PC 09/83(.2) 

X*8X 
1o:oo 
10.00 
11.00 
11.00 
12.00 
12.00 
13.00 
13.00 
14.00 
14.00 
15.00 
15.00 
16.00 
16.00 
17.00 
17.00 
18.00 
18.00 
19.00 
19.00 

2828 
21:oo 
21.00 
22.00 
22.00 
23.00 
23.00 
24.00 

__ 

DISCRG .oo 
ELm 5.00 

DISCJiG 
ELEV 2:: 

.oo 
5.00 

X-E 
5:93 
a.49 
2.95 
8.09 
1.95 
a.02 
1.64 

I% 
7:95 
1.46 
7.90 
1.35 
7.85 
l.as 
7.79 
1.15 
7.74 
1.06 
7.70 

-98 
7.66 

.92 
7.63 

.86 
7.60 

.I31 
7.57 

-37 
7.45 

.09 
7.41 

.02 
7.40 

.oo 
5.00 
6.34 
8.65 
5.79 
a.44 

2.76 a.08 
1.91 
8.02 
1.63 
7.99 
1.54 
7.94 
1.45 
7.90 
1.34 
7.84 
1.23 
7.79 
1.14 
7.74 
1.05 
7.69 

-98 
7.66 

.oo .03 .47 
5.00 7.40 7.47 
6.49 6.51 
a.71 

f *3i: 
8.72 

5.63 5147 5.32 
a.38 a.33 a.2a 

2.59 a.07 f % 
1.86 ia2 

'B-if 
1:78 

8.01 8.01 a.01 
1.62 1.61 1.60 
7.99 
1.53 

I% 7.98 
1.51 

7.94 7193 7.93 
1.44 1.43 1.42 
7.09 I- ff 7.88 
1.33 
7.84 7183 

1.31 
7.83 

1."22 1.21 1.20 
1-K -7.78 7.17 

1.12 1.12 
7174 7.73 7.73 
1.04 1.03 1.03 
7.69 7.69 7.68 

.97 .97 .96 
7.65 7.65 7.65 

.76 
7.55 
6.47 
8.70 
4.91 
a.23 
2.26 
8.04 
1.75 
8.01 
1.60 
7.97 
1.51 

7.93 1.41 
7.88 
1.30 

7.82 1.19 
7 :76 
1.11 

1.03 
7.68 

x 
4:33 
a.19 

1.46 ^ 3.58 
7.90 8.13 
6.30 6.18 
8.64 8.59 
3.85 3.47 
8.15 8.13 

DTSCRG 
BLBV 

DISCRG 
ELEV 

DI!XRG 
ELBV 

DISCRG 
RLRV 

DISCRG 
ELRV 

DISCHG 

DIE 
DIZ 

BLm 
DISCRG 

D&Z 
BLEV 

p$ 

3:18 
a.11 
1.99 
8.02 
1.64 
a.00 
1.56 
7.95 
1.47 

7.91 1.36 
7.85 

3% 
1:15 

7.75 1.07 
7.70 

7.72 
1.02 

7.68 .96 
7.65 

.a9 
7.61 

.84 

7.59 .69 
7.51 

2.18 
a.04 
1.71 
F-iB 

7197 
1.50 

7.92 1.40 
7.87 
1.29 

7.82 1.18 
7.76 
1.10 
7.72 
1.01 

7.67 .95 
7.64 

.88 
7.61 

.a4 

'2: 
7.50 

2.11 
8.03 
1.68 
8.00 
1.58 
7.96 
1.49 

7.92 1.39 
7.86 
1.28 

7.81 
f-E 
1:09 
7.71 
1.00 

7.67 .94 
7.64 

.88 
7.61 

.83 

7.58 .56 
7.48 

2.04 
a.03 
1.65 
a.00 
1.57 
7.96 
1.48 

x 
7:86 ' 
1.27 

'1-r: 
fI75. s 
1.08 
7.71 
1.00 

':fl 
7.64 

.87 
7.60 

.a3 

'2: 
7.47 

DISCRG .99 
ELEiv 7.66 

DISCHG .93 

DfKZ 7.63 .87 
BLEV 7.60 

DISCNG -82 
ELEV 7.58 

DfSCRG .42 
ELRV 1.46 

DISCRG -11 
BLEV 7.42 

DISCRG .03 
BLBV 7.40 

.Pl -91 .96 .G 
7.62 7.62 7.62 7.61 

.86 .85 .85 .a5 
7.60 7.59 7.59 7.59 

.80 .78 .7s .-I2 
7.57 7.55 7.54 7.52 

.32 .2a .24 .21 
7.45 1.44 7.44 7.43 

.oa -07 .06 .05 
7.41 7.41 7.41 7.41 

-02 .02 .02 .Ol 
7.40 7.40 7.40 7.40 

24.00 
.ia .16 .14 .12 

7.43 7.42 7.42 7.42 
.05 .04 .03 .03 

7.41 7.41 7.41 7,40 
.Ol -01 .Ol 

7.40 7.40 7.40 



ATTACHMENT NO. 3 PROJECT w CiW Fnetw Ce 

SUBJECT StomrWaatrManaaement. Pm-and Post- 

JOB NUMBER 24405 

CALCNO t-i&H-~ 

SHEET NO 6 OFA 

REV. NO. 1 

RlJNOFFVOLDNEABOVEBASEFWN= 2.47WATERSBRDINCHBS. 29.34 CFS-HRS, 2.42 ACRE-FEBT; -= -00 CFS 

RXRCUTIVECfX?FROLOFERATI0N~ 
+ CIXFUTATI0NSC0XPLRTRD FORPASS 3 

1 

REORD ID 

TR20 XBQ 09-05-01 09:42 RCRCP0Sl'-DWRL0PX4B?+F RDNOFF ANALYSIS, CASE 1 Jo8 1 PASS 4 
RN PC 09/83(.2) 2-, lo-, 15-, 25-, 50-, G loo-YEAR, 24-HWR STQRHS PAGE 7 

BRBCUTNgCoNTRdLOFRRATIcloCoMpDT 
+ FR0xxSEcTmN 1 
l m-1 

STARTING TIME = .oo RAIN DEPTH = 4.01 RAIN lxlRATIm= 1.00 RAINTABLENo.=l 
ALTRRNATENo.=l STORN wO.=25 NAINTIXS INCRFXSNT= .lO HOURS 

RBZORD ID 

ANT.x0IST.CmD= 2 

OPERATIcB9 RmFF CR0SssmxmN 1 
arrFuT~=4 
AREA= .02 SQ MI INPWT RUN0FP ClJRVB= 94. TIME OF -TION= .29 HOURS 
INTBWALHYDR0GRAFRTIXR m= .038x mms 

PEAR TIMEWF&S) 
10.00 

PFlAR DIER(CPS) FBARRLRVATIoNWI3Ep) 
(RUNOFF) - 

.02 SQ.r1. -? 
-17 
.35 
.53 

T=Y’E’ 
3:oo 
4.00 

FIRST 
DISCRG 
DISCHG 
DISCHG 
DISCRG 
DISCRG 
DISCX 
DISCHG 
DISCHG 
DISCHG 
DISCMG 
DWXG 
DISCHG 
DISCHG 
DISCHG 
DISCRG 
DISCBG 
DISCRG 
DISCRG 
DISCHG 
DISCRG 
DISCRG 
DISCHG 
DISCHG 

HYDRoGRAm POINT 
.oo 
.lP :21 
.37 .39 
.55 .57 
.7a .79 

1.01 1.04 
1.40 1.46 
2.67 2.85 

17.86 16.83 
3.81 3.65 
2.48 2.44 
2.03 2.00 
1.66 1.65 

.oo mwRs TIME- 
.03 .05 
.22 .24 22 
-40 .41 .43 

I .lO 
.OP 
-27 
-44 
.66 
.a4 

1.20 
1.83 
3.93 
6.61 
2.86 
2.21 
1.85 
1.57 
1.48 
1.30 
1.20 
1.02 
1.03 

.93 
-93 
-84 
.a4 

HWRS 
.11 
-29 
-46 

DRAI 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 

-60 
-80 

1.10 
1.61 
3.28 

12.52 
3.30 
2.34 
1.93 
1.61 
1.48 
1.34 
1.21 

:2: 
:93 
-93 
.84 
.84 
.39 

:!i 
1.2 

;:: 

i:! 
2.1 
1.8 

1':: 
1.2 

:i 
l:o 

:Z 

:: 
.O 

.76 

.99 
1.38 
2.60 

16.88 
3.94 
2.50 
2.04 
1.67 
1.49 
1.40 
1.21 
1.12 

':Zf 
.93 
-85 

15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 

1.48 
1.39 
1.21 
1.12 
1.11 

2: 
.84 

:E 

1.48 
1.38 
1.21 
1.10 
1.10 

.93 

.93 

.84 

.a4 

.66 

1.16 
1.07 

.98 

.93 

.a9 

.84 

.79 

.oo 

1.13 
1.09 

.95 

.93 
-86 
.a4 
.77 

,-- 

-84 
.75 

.03 

FJRaoFFvoLuMEABwEBAssFLm!i= 3.33wATERSHBDINCHBS, 39.57 CFS-HRS, 3.27 ACRE-PEEP: EA8EFLoN = .OO CFS 

OFBMTI0NRESVOR STRDCTORS 1 
INFUT HYDRm-4 CUTPUTRYDR0GRAFH=5 
SURFACE ELBVATION~ 6.00 

DRAINAGEAmIA= 

PBAR DISFKFS) pEAI( EL~~CNIFEET) 
. 

TIMBWRS) FIRST BYDRCGRAFB POINT = .oo HouRs TIXSID= .lO H00RS 
1 

-02 sQ.UI. 

TR20 XEQ 09-05-01 09:42 ' RCB POST-DHVEWPMENT RUNOFF ANALYSIS. CASE 1 JOB 1 PASS 
RN PC 09/831.2) z-, lo-, 1%. 2s, 50-, h 100-YEAR, 24-HWR STORNS PACE : 

9.00 DISCHG -00 .02 .41 
7.46 

i?s 
6:39 
8.67 
3.83 
8.15 
2.17 

.71 .a4 
7.59 
7.14 
a.98 
6.10 
a.55 
3.17 
a.11 
2.05 

.97 
7.65 
7.13 
8.9; 
5.95 
8.49 
2.94 
a.09 
2.00 

1.13 1.42 3.03 
1.73 7.88 8.10 
7.10 7.03 6.92 
8.96 8.93 8.99 
5.78 5.62 5.46 
a.44 8.38 a.32 
2.77 2.62 2.49 
8.08 a.07 8.06 
1.96 1.92 1.87 

ix: 
6179 
a.83 
5.31 
a.27 
2.39 
a.05 

9.00 ELN 5.00 7.40 
10.00 DISCHG 6.05 6.56 
10.00 ELM 8.53 8.74 
11.00 DISCHG 6.66 6.53 
11.00 8.78 a.73 
12.00 

DIE 
4.85 4.28 

12.00 BLBV 8.22 8.18 
13.00 DISCXG 2.30 2.23 

7.52 
7.10 
8.96 
6.25 
8.61 
3.46 
a.13 
2.11 1.83 



ATTACHMENT NO. 2 

~~SUWECT L 
I: i 

PROJECT a Cii Q&mv Center 

JOB NUMBER x 

CALCNO&.&l . , 

SHEET NO 7 OFA 

’ REV; NO. 1 
*. , _%” .,; ‘y”. ..,. -., .,. . 

13.00 ELN 8.05 8.04 8.04 a.03 8.03 a.02 8.02 a.02 a.02 
:s8 
15:oo 

DISCHG ELIW 1.79 a.01 1.76 8.01 1.73 8.01 a.00 1.70 1.67 8.00 1.65 8.00 1.65 a.00 1.64 $3 
i% 
7:99 

DI!X?IG 1.62 1.62 1.61 1.61 1.60 1.60 Ez 1.58 1158 1.57 
i ".., ::-xii 

16:00 

DIE I% 

BLN 7:96 

I-2 

7:95 

7.98 1.55 x9 

I% 7194 

I*Ef 

7194 

7.97 1.52 7:97 1.51 7.97 1.50 7.96 1.49 7.96 1.48 

7.93 7.93 7.92 17.00 DISC!HG 1.47 1.46 
7190 1.34 

1.44 1.43 I.42 1.41 1.40 1-33 1% 
r? 17.00 18.00 DISCRG RLN z3 

7:85 

7.90 1.36 1% 7.88 

18.00 BLN 7.85 7.84 7184 

7.89 1.32 7.88 1.30 7.87 1.29 p; $2": 

7.83 3-i: 7.82‘ 7.81 7181 i , :x-88 DISCHG 1.26 1.26 1.25 1.24 1.23 1:22 1.22 1.21 1.20 ;:f; 

7.77 7'76 
20:oo DIE :*z E 7.80 1.16 I-:; I.:: 

7.78 7.78 

20.00 BLN 7:76 7175 7.75 7174 7174 
1.13 1.12 XI 1.10 1:‘lo 
7.73 7.73 7:73 7.72 7.72 

F 1 21.00 DISCW 1.09 l.oa 1.08 1.07 1.07 1.06 1.05 1.05 1.04 1.03 
: ' xi DIX 7.71 7.71 7.71 7.70 7.70 7.70 7.70 7.69 7.68 
, 

22:oo 
1.02 1.02 1.01 1.00 1.00 .99 .9a .98 

'5 
.97 

ELN 
':E 

7.68 7.67 7.67 

%X 
DISCEG .96 -95 .95 7:691 

7.66 
.94 ':ff 

7.66 7.65 7.65 
.93 .92 .9i - '- 

#- 
24:00 

DE 7.65 7.65 7.64 7.64 7.64 7.64 7.63 7.63 7.62 
.Pl .PO .88 .86 .a3 -79 

'4 
.73 .70 .67 

24.00 ELN 7.62 7.62 7.61 7.58 7.56 7.53 7.52 7.50 
* 25.00 DISCXG .59 .51 .a4 ':f! .34 .29 7:;: .22 .19 .17 

7.49 7.48 7.47 ':"lf 25.00 DIEZ 7.45 7.44 7.44 7.43 ‘, 7'..45 7 .w 

xx 
-15 .13 .ll .08 .07 .06 -06 .05 .04 

e 
27:00 

ELN 7.42 7.42 7.42 7.41 7.41 7.41 7.41 7.41 7.41 7.41 
i; , DISCSG .04 .03 .03 .02 .02 .02 .02 -01 .Ol .Ol 

27.00 
DIE 

7.41 7.40 7.40 7.40 7.40 7.40 7.40 7.40 7.40 7.40 
* Ad 28.00 .Ol -01 

28.00 mN 7.40 7.40 

f-- = 2.84 WRTERSHED 1Mxms. 33.76 CFS-SRS, 2.79 ACRE-FEETi BASHFLON = .oo CFS 
b FFVOLDXBABOVEtBASKFLOW I a, .i I . i x, IS. t :i _ ,,,,_. b. ‘_ . I, _‘, 
k '" : I, 

gxzi&lTNE CONFROL OPERATION EHDCMP 
. <. * 

-RECORDID' 
+ CCHPDTATIONSCOHPLBTfiDFORPASS 4 

I 
i 1 
c ” : ’ I,, .’ r ’ _ 

TR20 XBQ 09-05-01 09:42 
RN PC 09/83(.2) 

~ff"l~~i~~~ RUNOPF ANALYSIS, CASX 1 
, -, G lOO-YERR, 24-HOUR STORMS rl r~ ‘. I 

JOB 1 PASS 5 
PAGB 9 _, 

EXECUTIVECONTROLOPERATIOUCCWPW RECORD ID 
cCa+ FR~xsEcTIoN 1 
i + TGWRUWDRBl 

._ 

1. STARTIIJD TINE = .oo RAIN DEPTH = 4.50 
4. : ALTEFNATK 246.~ 1 ' STcmn W.=SO 

RAIN gn?ATUJN= 1.00 
WUNTIME- 

BAINTABLE+f 1 
.'- .lO HOURS""' 

Alure TST,:~.-= 2 . ,.. s 

F OPERATI~RUNOFF cR0sssgcT1oN 1 

6: : 
owFPmEYDRcGRAPE~ 4 
AREA= .OZSQXI “I24Pm RubroFP CURVE= 94. TIXS OP CCfER?TRATION= .29 HOURS 
INFERN& NDR%RAPH Tfwg B= .0381 HOURS 

PEAR TIMWRS) PBAR DI%$W$S(CFS) PEAR ELNATION(FEEX) 

p ‘Tm(&) l"-o;ia;T.mi j.? (, %.~< 
(RUNOFF) 

ooRApH wd,' --. ,-oo d. 
\ , i.. !. ,( ., ,.* WVI 

TIM8 - y . lifH?niits 
1.00 DXSCHG .oo .oo -00 .oo .oo : .oo .oo 

' '&$#""g" 6 :'I-.02 SQ.HI. 

2.00 DISCEIG 2: .06 .08 .11 :;t .16 :i: .a1 2: 
.OZ 
.25 

3.00 DISCEG -29 .31 .41 

p 4.00 5.00 DISCIV: DISCHG .4a .50 -70 .74 .51 25 .77 .54 .79 :352 .81 : .83 58 .61 .87 2: .90 Id2 -92 

t ,; 6.00 7.00 zs 1.20 2: 1.24 .95 1.31 .97 1.36 .9a 1.40 .99 t-:2" 1.03 
1.18 

2:13 
f.46 x :.g 1.62 

8.00 DISCiiG 1.65 1.72 1.88 2.02 f -5: i-3: 2:60 2:88 3.02 

9.00 DISCHG 3.09 3.30 3.79 4.20 4.53 12.19 17.02 DISCHG 20.35 19.15 14.23 to.08 a:za 7.49 6183 5.71 4.85 '?f:: 
DISCHG 4.31 t-:2 3.74 3.43 3.29 3.23 3.16 
DISCHG 2.80 

2.29 2:26 
2.64 2.55 2.51 2.50 2.46 

Ei: 2.88 2:83 
2.33 2.30 

DISCHG 2.18 2.12 2.10 2.08 2.05 1198 1.92 1.89 

DISCHG 1.88 1.86 1.82 1.79 1.78 1.77 1.76 1.72 1.69 DISCHG 1.67 1.67 1.67 1.67 1.66 1.59 :G 
.' F*a 46.00 17.00 DISCHG 

DISC'% 
:*z:: 1:36 :% 

1.26 1:24 

p$ :-z3 1.48 
1.36 

1.47 1.36 x 1.45 1.35 

1:16 1.17 

:4: is1 zt 1.26 1:37 

1 18.00 DISCHG 1.17 1.16 1.20 1:23 1.25 
ti 19.00 DISCHG 1.25 1.24 1.16 1.16 1.14 1.10 1.06 

20.00 DISCHG 1.05 1.05 
1:21 :z 
1.05 . 1.05 1.05 1.05 1.05 

:-:: 
. 1.05 



ATTACHMENT NO. 3 PROJECT J&SfBNCttVEnemv 

JOB NUMBER 24405 

- 

<f---Y 

. . 
SUSJECl m &In WQfL P re- and Post- CALC NO HIH-1 

SHEET NO 2 OF2 
- 

REV. NO. J 

21.00 DISCHG 1.05 1.05 1.05 1.05 1.05 1.04 1.00 22.00 DISCHG .95 .95 -94 1%: .94 ':E .94 -94 :XI 

2236% DISCHG DISCHG .94 .84 .94 .I4 .94 .QQ .19 -95 .08 5: -93 .Ol .89 -01 .86 .oo 

.95 

.94 

.85 - 

~FFvOLD~EABGVEBASEFLDW* ~.~~wATSRSHED IKHES, 45.29 CFS-HRS, 3.74 ACRWFERTI BAsBFLmu = -00 CFS 

OPERATION RESVOR STR-1 
INPuTwyDR[x;RApH=4 OuTm HYDR-= 5 
SURFNl3ELEVATIcpl= 6.00 

PFSX TIMEWRS) PFAR DISCEARGEKFS) 
10.47 7.74 - YF=-) 

1 

JOB 1 PASS 5 
PAGR 10 ~~20 XEQ 09-05-01 09:42 RCBC PGST-DfNRLGPi4='4T RDNGFF RNRLYSIS, CRSR 1 

RBV PC 09/831.2) 2-, lo-, 15-, 25-, SO-, 6 lOO-YEAR, 24-Ii~~ STORMS 

FIRRTBYDROGRAPiiPOIMl'= .oo Hams TIllEm= .loSiURtS 
-00 -00 .oo 

DISCBO _-.-. .~~loo 
ELBV 5.00 

DISCliG .?8 
BLEV 7.55 

DISCXG 
ELEV 

DISCHG 
ELFM 9.10 

DISCfiG 5.91 
ELRV 8.48 

5:x 
.8 

82 

Z 

;:7" 

X::: 

i:i 

EJ 

i:: 

7113 

1':; 

+:i 

71:: 

71:; 
1.1 
7.7 

i:i 

716 

7:: 
.l 

7.4 
.O 

7.4 

7:: 

.oo 
5.00 

.QQ 
7.66 
7.54 
9.17 

'8% 
s:s9 
8.37 
2.66 
8.07 

t-X; 
1:71 
8.00 

5*fii 
1:56 
7.95 
1.47 
7.91 
1.38 
7.86 
1.28 
7.81 
1.20 
7.77 
1.13 
7.73 
1.07 
7.70 

.99 
7.66 

.65 
7.50 

-16 
7.42 

.04 
7.41 

.Ol 
7.40 

.oo 
5.00 
1.11 
7.73 
7.69 
9.25 
7.02 
8.93 
5.43 
8.31 
2.54 
8.06 
1.93 
a.02 
1.70 
a.00 
1.63 
7.99 
1.55 
7.95 
1.46 
7.90 
1.37 
7.86 
1.27 
7.81 
1.19 
1.77 
1.12 
7.73 
1.06 
7.70 

.96 
7.65 

.57 
7.40 

.14 
7.42 

.04 
7.41 

.Ol 
7.40 

5.00 
1.25 
7.79 
7.74 
9.27 
6.85 
8.86 
5.28 
8.26 
2.43 
8.05 
1.89 
8.02 
1.69 
8.00 
1.62 
7.99 
1.54 
7.95 
1.45 
7.90 
1.36 
7.85 
1.26 
7.80 
1.19 
7.76 
1.11 
7.73 
1.06 
7.70 

.93 
7.63 

.49 
7.47 

.12 
7.42 

.03 
7.40 

-01 
7.40 

5.00 
1.38 
7.86 
7.74 
9.27 
6.69 
8.79 
4.71 
a.21 
2.35 
8.05 

~-~2 
1:69 

i-:x 
7:sa 
1.54 
7.94 
1.43 
7.89 
1.35 
7.85 
1.2s 

xi 
7176 
1.11 
7.72 
1.05 
7.69 

.89 
7.61 

.43 
7.46 

.I1 
7.42 

.03 
7.40 

5.00 
1.55 
7.95 
7.72 
9.26 
6.53 
8.73 

DISCIiG 2.96 
RLW 8.09 

DISCHG 2.05 
ELEV 8.03 

DISCHG 1.74 
ELEV a.01 

DISCfIG 1.64 
ELEV 8.00 

DISCEG 1.58 
ELEV 7.96 

DISCKG 1.49 
RLEV 7.92 

DISCHG 1.39 
ELF? 7.87 

DISCiiG 1.30 
ELRV 7.82 

DISCHG 1.21 
ELEV 7.78 

DISCRG 1.15 
ELHV 7.74 

DISCHG 1.08 
RLBV 7.71 

DISCRG 1.02 
ELEV 7.68 

DISCHG .72 
ELEV 7.53 

DISCHG -21 
ELEV 7.43 

DISCHG -05 
BLHV 7.41 

DISCHG -01 
ELEV 7.40 

i.li 
8.18 
2.29 
a.04 
1.84 
8.01 
1.68 
8.00 
1.61 
7.98 
1.53 
7.94 
1.42 
7.88 
1.34 
7.84 
1.25 
7.79 
1.18 
7.76 
1.10 
7.72 
1.05 
7.69 

.86 
7.59 

.37 
7.46 

.09 
7.41 

.02 
7.40 

DR+INAGEARBA= 
.oo 

5.00 
i.96 
8.09 
7.67 
9.24 

f *ii 
3:76 
8.15 
2.22 
8.04 
1.82 
8.01 
1.67 
8.00 
1.60 
7.98 
1.52 
7.93 
1.41 
7.88 
1.34 
7.84 
1.24 
7.79 
1.17 
7.76 
1.09 
7.72 
1.04 
7.69 

.a2 
7.58 

.32 
7.45 

-08 
7.41 

.oa 
7.40 

.3 

S:: 

!:Z 

i-i 
8:6 
3.4 

2":: 
8.0 

ki 

ii:: 

3:: 

$2 
1.4 

I*! 
718 

::i 

::: 

f:S 

71:: 
.I 

1.5 

7:: 
.O 

7.4 
.O 

7.4 

-02 sQ.m. 
.68 

7.50 
6.02 
8.52 
7.50 
9.15 
6.07 
8.54 
3.16 
8.10 
2.10 
8.03 
1.76 

r-:4 
8:00 
1.59 
7.97 
1.50 
7.92 
1.40 
7.87 
1.31 
7.83 
1.22 
7.78 
1.15 
7.75 
1.08 
7.71 

10.00 
10.00 
11.00 
11.00 
12.00 
12.00 

f-Y-- 

E-t: 
16:00 
17.00 

i4KG 
21:oo 
21.00 
22.00 
22.00 

f:% 
24:OO 
24.00 

fX 
27:00 
28.00 
28.00 

1.03 
7.68 

.I5 
7.54 

-25 
7.44 

.06 
7.41 

.02 
7.40 

39.44 CFS-RRS. 3.26 ACRE-FBBT; BASEPLOW = .oo CPS 

RBCORD ID 

R'~OFFVOLUWK~OVERF~SRFLOW= 3.32 WATERSliED IWRES. 

Z%EClJTIvECCWTROLOPERATICtJ ENDCHP 
+ CCIXNTATICNS CWPLFXED FOR PASS 5 

1 

JOB 1 PASS 6 
PAGE 11 /I 

ri 

~~20 xBQ 09-05-01 09:42 RCEC POST-DEVELO- RUNOFF ANALYSIS, CASE 1 
RBV PC 09/83(.2) 2-, lo-, IS-. 25-, SO-. & lOO-YEAR, 24-HOUR STORMS 

1 



A-ITACHMENT NO. 3 PROJECT e 

I JOB NUMBER m 

UF;IECT -water Pm- arid Post- CALCNO H&H-1, “/,.“*_. ., , /, L ” . . ., 1 ,_ ,” li X‘.,^“, .1~_. &‘L . . /a .* ,-*;< ,, ,,;. 1, ,‘i” ,“‘/,,. : “,, ,, ,__ i 

SHEETNO ._9 OFA 

E 
;. 

I REV. NO. 1 

km.3 8 ,<.r. ..*. ,. ( _, ,, ,-. 1 ‘..:; j ;,_ . .,; ,. (I. ,, I., 

TR20 XEQ 09-05-01 09:42 RCE POST-DA?RLOFUENT RUNOPP ANALYSIS, CASE 1 JOB 1 

f7 REV PC 09/83(.2) 2-, lo-, 15-, 25-, 50-, & lOO-YRAR, 2Q-RGIJR SpoRMs 
PASS 6 

~~* ,_, i* PAGR 12 ". 
h 
c .A L, 

ExEcoTIvz coHTRoL 0PERAlT0# COMFDT RECORD ID 
PRoI4xsBcTIoN 1 / UClVREl 

i STARTING TIME '=- .oo RAIH Dl3ETR = 4.98 1.00 RAINTABLEHO.= 1 Am. Mo1sr.coND- 2 
k=J ALWTH No.= 1 STOHM uo.=99 

RAIrDfzTIc84~ 
I'WNTIXS IEREHWE i' .lO muRs 

m OFERATIW RDNOFP CR+9 sEcTp4 1 
WrFm .yRgGgPlili-.4 
AREA= INFVP RlikoFF cvRm= 94. TIl4S OF -TIWk' 
IMZ8NAL HyDRooRAw TINE -- .0381 HOURS 

.29 HCURS ," 

F : TIRfUi$, 

2:oo 

f"" 1. 3.00 4.00 
5.00 

i * 6.00 
7.00 
8.00 

: p;; 

L r -i2:00 
13.00 
14.00 

- 15.00 
a; :?88 
1 b 3' g:;g 

20.00 

p 

21.00 
22.00 

: 334::: . ,vw 

=YOT~tHRs) - 23:36 D1~(cFs~ 1:os "" ?EzF'-' 
muNoFF~ 

DISCRG .oo 
DISCHG .OB 
DIEiCHG .35 
DISCHG .59 

DISCXG .81 D*F 1.10 
DISCHG i-E 
DISCRG 
DISCHG 3:51 
DISCHG 22.77 
DISCXG 4.80 
MSCXG 3.12 
DISCRG 2.55 
DI&XG t-t: 
DISCEG 
DISCXG 1174 

DISCEG 1.51 DI8CHG 1.40 
DISCRG 1.39 
DISCRG 1.17 
DISCRG 1.16 
DISCRG 1.05 
DISCXG ':E 
DISCHG 

-00 
.ll 
.37 
-61 

.a3 1.12 
1.43 
1.96 
3.74 

21.41 
z-21" 

2:51 
2.07 
1.85 
1.73 

1.51 1.38 
x 

1:16 
1.05 
":I12 

* :XO"";6"s 
TIRBINCRBbP- .lOROURS DRAImdx-- * -02 SQXI. 

:3 .oo .Ol -03 .06 
'.14 .20 

230 :20: 
.28 .31 .33 

.43 .45 -47 .51 -54 .57 22' .41 
.64 -66 .67 2X .73 .77 .79 

.87 .91 .93 .95 1.02 1.13 1.14 1.17 1.20 1.27 x :*:7" 
1.51 1.57 ;.g 

2:39 
1.64 1.68 1.76 i: 82 ii16 

2.15 2.31 2.43 2.58 2.96 3.28 3.43 
4.29 4.75 4.97 5.12 7.33 13.71 19.12 21.60 

15.89 11.26 9.24 8.35 7.62 6.36 5.40 4.98 
4.16 x 3.66 3.60 3.52 3.34 3.21 3.14 
2.94 
2.43 "i:;; 

2.79 2.78 2.74 f-5: 2.59 2.56 
2.33 2.32 2.28 2.13 2.10 

2.03 1:91 1.86 
1.85 1:85 

i*t: 

1:O 

i-t; :-is 

1163 1:61 
1.80 

3: 

1.6B 1.65 1.57 1:53 
1.75 
1.52 

1.51 1.51 Ei 1.51 1.49 1.45 1.42 1.34 1.30 
1:29 

1.28 1.29 1.34 1.37 :-2 
1.28 1.27 1.22 1;19 1:17 3 1.30 

1.16 
1:16 1.16 

1.16 1.16 1.16 1.16 1.16 1.16 
1.16 1.16 1.15 1.11 1.07 1.06 

1.05 1.05 1.05 1.05 1.05 
1.05 1.05 1.05 

:*x5" 1.05 
1.03 

:04 .02 

l:E 
.96 .94 

.!a -21 .09 .Ol .oo 

RDNOPPVOL.UHRABOVEEASRPLOU= ~.~~uATBRsH~~. 50.90 CFS-HRS, 4.21 ACRE-FBET; BAsEFlm = .oo CFS 

;, ; o-T1"-&-~ti(l 6 ~RYDROGRAFH= 5 

PSZ+R DISCRARGF,(CPS) PEAX ELBvATION(P&ET) 
8.30 9.56 

TR20 XW 09-05-01 09:42 RCEC POST-DJWRLOP?lRNT RUNODP ANALYSIS, CASB 1 JOB 1 
REV PC 09/83(,2) 2-, lo-, 15-, 25-, SO-, & 100-Y 

PASS 6 
:l?AR, 24-HOUR STORMS PAGIt 13 

' I 
TIMBfHRS) 

8.00 
8.00 
9.00 
9.00 

10.00 
10.00 
11.00 
11.00 
12.00 
12.00 

.oo 

.oo 

.oo 
14.00 
15.00 
15.00 
16.00 

FIRST 
DISCHG 

ELsv 
DISCHG 

emv 
DISCRG 

ELEV 
DISCRG 

DIE&E 
ELBV 

DISCRG 
ELev 

DISCRG 
ELEV 

DISCRG 
ELEV 

DISCHG 

YE-” “T - .oo HOURS TIMl3IHCRePIWrP= .lO HOVRS 
.oo .04 .34 .61 .73 

5.00 5.00 5.00 7.41 7.45 7.49 7.53 
I.12 1.22 1.34 1.47 1.61 2.25 3.19 
7.73 7.78 7.84 

-:r= - .91 = .02 1.01 SQ.MI. 

7.57 7.62 7.67 
4.94 5.79 6.47 

7.18 
8.99 
7.97 
9.39 
6.58 
a.75 

2:35 :*1"; 

8.05 
1.94 
8.02 
1.80 

7.67 
9.24 
7.86 
9.33 
6.43 
8.69 
3.96 
2.28 8.16 

8.04 
1.92 
8.02 
1.79 

8.03 
9.42 
7.74 
:*:; 

8:62 
3.60 
8.14 2.23 

a.04 
1.91 
8.02 
1.77 

7.91 7.98 8.04 8.11 8.23 8.44 8.70 
8.21 8.28 8.30 a.29 8.24 a.17 8.07 
9.51 
7.62 
9.21 
6.12 
8.56 
3.31 
8.12 2.18 

a.04 

k!2' 

9.55 
7.49 
9.15 
5.97 
8.50 

ix 2:13 

a.03 

ki2" 

9.56 
7.37 
9.09 
5.80 
8.44 
2.90 
8.09 2.09 

8.03 
1.88 
8.02 

9.55 
7.24 
9.02 
5.64 
8.39 
2.76 
2.06 8.08 

a.03 
1.81 
8.02 

9.53 
7.09 
8.95 
5.49 
a.33 
2.64 

5% 
8:03 
1.86 
8.01 

9.49 
6.92 

8:28 !-35 
2.52 
8.06 
2.00 
a.02 
1.84 
8.01 

9.44 
6.75 
8.82 

4.98 8.23 
2.43 
8.05 
1.97 

?iS 
8:01 

1.74 1.72 1.70 1.68 1.66 1.65 1.64 



ATTACHMENT NO. 3 PROJECT Rwsel~ Citv FWDY Ctwer 

JOB NUMBER 24405 

SUBJECT mvyater S- P* and P=t-b- R- CALCNO HaH-1 

REV-NO. 1 

n 

16.00 BLEW 
17.00 DISQIO 
17.00 Em 
18.00 DISCIiG 
18.00 IiLEv 
19.00 DISCHG 
19.00 l%Lev 
20.00 DISCHG 

3% 
xmr 

21:oo 
DISCZiG 

RLFX 

itx 
DI!XHG 

;::g 
ELBV 

DISCEG 
24:00 RLEW 

DISCKG 

E*XX 
ELEV 

25:oo 
DI!EXG 

EWN 

z:8 
DISCSiG 

27:00 ELEV 
DISCHG 

f'B-88 
EIav 

28:00 DISCHO 
ELSV 

8.01 
1.64 
7.99 
1.58 
7.96 
1.50 
7.92 
1.42 
7.88 
1.33 
7.84 
1.26 
7.80 
1.19 
7.76 
1.13 
7.73 

-80 
7.57 

-30 
7.44 

.07 
7.41 

.02 
7.40 

8.01 
1.63 
7.99 
1.57 
7.96 
1.49 
7.92 
1.41 
7.88 
1.32 
7.83 
1.25 
7.80 

f*E 
1:11 
7.73 

.76 
7.55 

.26 
7.44 

.06 
7.41 

.02 
7.40 

8.01 
1.63 
7.99 
1.56 
7.96 
1.49 
7.92 
P-40 
7.87 
1.31 
7.83 
1.24 
7.79 
1.17 
7.76 
1.10 
7.72 

.73 
7.53 

.22 
7.43 

.06 
7.41 

.Ol 
7.40 

8.01 
1.62 

I4 
7195 
1.48 
7.91 
1.39 
7.87 
1.31 
7.83 
1.23 
7.79 
1.17 
7.75 
1.06 
7.70 

-70 
7.52 

-20 
7.43 

.05 
7.41 

.Ol 
7.40 

8.00 
1.62 
7.98 
1.54 
7.94 
1.47 
7.91 
1.38 
7.86 
1.30 
7.82 
1.23 
7.78 
1.16 
7.75 
1.03 
7.68 

.67 
7.50 

.I7 
7.43 

-04 
7.41 

.Ol 
7.40 

8.00 
1.61 
7.98 
1.53 
7.94 
1.46 
7.90 
1.37 
7.86 

3% 
1:22 
7.78 
1.16 
7.75 

-99 
7.66 

-59 
7.49 

-15 
7.42 

.04 
7.41 

.Ol 
7.40 

8.00 
1.61 
7.98 
1.52 
7.93 
1.46 
7.90 
1.36 
7.85 
1.29 
7.82 
1.21 
7.78 
1.15 
7.75 

.95 
7.64 

.52 

':iS 
7.42 

.03 
7.40 

-01 
7.40 

a.00 
1.60 
7.98 
1.51 
1.93 
1.45 
7.90 
1.35 
7.85 
1.28 
7.81 
1.20 
7.77 
1.15 
7.74 

.91 
7.62 

.45 
7.47 

.ll 
7.42 

.03 
7.40 

8.00 
1.60 
7.97 
1.51 
7.93 
1.44 
7.89 
1.34 
7.84 
1.28 
7.81 
1.20 
7.77 
1.14 
7.74 

.87 
7.60 

.39 
7.46 

.lO 
7.41 

.02 
7.40 

R~~~FVOLWEABOVEBASEPLCW- 3.8O.WATSRSHEDINCXS 45.08 CPS-HRS, 3.73 ACRS-FEET: BAsEptow = 

EXFCUI'IVE~OL OPBRATIoLvRXJCMP 
+ CCMPUTATIONSCWPLETEDPORPASS 6 

1 

TR20 XEQ 09-05-01 09:42 
RBV FC 09/83(.2) -, 25-. SO-, & lOO-YBRR, 24-HOUR STORMS 

8.00 
1.59 
1.97 
1.50 
7.92 
1.43 
7.89 
1.34 
7.84 
1.27 
7.80 
1.19 
7.77 
1.13 
7.74 

.83 
7.58 

.34 
7.45 

.oa 
7.41 

.02 
7.40 

.oo CFS 

REORDID 

Jos 1 PAS8 7 
PAGE 14 

SXBZUTIVEccwpAOLOF8RP.TIoNENDJOB RECORD ID 



ATTACHMENT NO. 3 PROJECT m Cilv Fm 

m “’ 
JOB NUMBER 24405 

L SUBJECT m Water Manaoement Pre and PS Rumff CALCNO H&H-~ -,. ,, c ^,...“.~( . ..., ,. r /.I_/ , j ,_ “I (I : ,,, <r 
u ., x 

,.,., REV.NO. 1 
; .d 

1 

TR20 XBQ 09-05-01 09:42 RCEC POST-DRVELOPMEW RUNOFF ANALYSIS, CASR 1 JO8 1 
REV PC 09/83'.2) a-, lo-, 15-, 25-, 50-, & lOO-YEAR, 24-IfOUR STORXS izrRT5 

SOMARYTARLSl- SxLncmu, REsaTsoP~~ANDgxBc(fi~c~oL~~I~INTIlEoRDBR~oRMED 
(A STAR") AFTER THB FRAK DI SCHARGS TIN8 AhiD I&R (CPS)' ~ZJRS'"I8DIC&~r;~FGAT"‘TOP ttYDRCG8AFH 
AQWESTIONl¶ARlC(?) INDICATES A=OGRAPRm PRARAS LMT P0IWP.j 

SRCTIoN/ STANDARD RARJ ANTBC laAIN PRRCIPITATION PRARDISCRARGR 
STRDclvRs CcmltOL 

ID OPRRATICM DBAmAGB "YF i%iF TnrE 
_____________------_----- R-F --_----_---------_-_------------------ 

INam BEGIN ANCUMT IXJRATICN AMOUNT ELRVATIDN TIMR RAT8 RATE 
WR) 'HW 'IN) um UN) (FT) (HRI KFS' 'cm 

6 ALTBFSATZ 1 STORH 2 

L > +xsEcT*oN 1RurfOFF .02 I’ 2 .lO 18 1.98 24.00 1.38 ;:;5 10.01 7.46 405.6 
.I S~lRBsvoR .oa 2 .lO 1.98 24.00 .89 11.80. 1.17+ 63.5 

AL- 1STORmlo 

,F: +xsBcT*a4 1 RTmoFP -02 
: il 

.lO 3.34 24.00 2.68 --- 10.00 14.44 784.8 
sTRucmRB1RBsvoR .02 .lO :8 3.34 24.00 2.19 a.53 10.41 6.05 328.7 

I 
MAmwATs ltnOIw15 

i f .lO .lO :X 3.63 3.63 f:-s . 2.96 2.47 --- 8.73 10.00 10.42 15.92 6.52 354.5 865.4 

:, ^_ 
AXZBSWATB 1 !XaW 25 

+ 
xSRCTIcu? 
STRucTuRB Ezzs 

.02 
: 1 

.lO 4.01 24.00 3.33 17.86 970.6 
- .02 .lO 18 4.01 24.00 2.84 ii:;8 :x*:; . 7.15 388.3 

k + ALTBRNATE 1 STORM 50 

XSRCTIOU 1RmOFF .02 .lO '-0 4.50 24.00 3.81 --- 10.00 20.35 1105.9 
sTRucTzlRB1RESvoA .02 

: f 
.lO .O 4.50 24.00 3.32 9.27 10.47 7.74 420.7 

Fa f- : + AvmwATB 1 STmn 99 

i" xsBcT*oN 
1RwNoFF .02 

: f 
.lO 

STRWXURRlRESVOR .02 .lO 18 t *it 
24.00 4.29 --- 10.00 22.78 1237.8 

. 24.00 3.80 9.56 10.51 8.30 450.9 
1 

r”” 

1 .: ~~20 XBQ 09-05-01 09:42 JOB 1 SWRARY 
mv m 09/83(.2) 

~,POW;4~ RUN&F ANALYSIS. CASR 1 
, -, & lOO-YEAR, 24-HOUR STOIWS PAGR 16 

m 
p ) SUHRARYTABLR 3 - DESCRARGR (CFS) ATXSRCl'IoNS AND V FOR ALL STOPXSAM)ALTEFZUATES 
1. 

xSscTIQN/ DRAINAGR 
mm 

fsiz, 
STOFX NUMBERS. . . . . . . . . . 

ID a 10 15 25 50 99 
enrr 
P-" osm 1 .02 
i + 

~ ALTERNATB 1 1.17 6.05 6.52 7.15 7.74 8.30 
0 XSECTICPS 1 .02 

p+ ALTERNATE 
Ih'XIS 

7.46 14.44 15.92 17.86 20.35 22.78 
1ENDOF 1 JOBS RUN 

6 



ATTACHMENT NO. 4 PROJECT Ruv CQB& 

JOB NUMBER 244OQ 

SUBJECT A&m Water- Pm- and Post Dw-ent Ruad! - CALCNO H&H-l 

SHEET NO 1 OF 12 
- 

RN. NO. 1 

1 
- 

l +r++**+++**+r~~*+~~~~~ LfsT op INpIfi ETA FOR m-20 --*******a********** 

FOLLFRINT LsmmARY IJoPLoTS 
RCEC POST-DBVELOPHSNT RDNOFP ANALYSIS, CASE 2 
2-, lx;, 15-, 25-, 50-. h lOO-YSAR, 24-SODS Sl'OPHS 

4 

9murSL 
6 F.OUOPP 1 001 
6BgsvoR2 01 

ENDATA 
7IERBN6 

7 iz.z I Ool 
7 ca4mJT 7 001 

7 iztiz% 7' 001 

7 Eiiz.5 : 001 

7 Ezz t 001 
IMXXPl 

7 izizz I Ool 

d 
01 

01 

01 

01 

01 

01 

8:: 

0.0 

0.0 

0.0 

0.0 

0.0 

5.0 

f-X 
6175 
7.0 

2: 
8.25 
8.50 

bO0 
10.25 
10.50 
11.0 
12.0 

0.0184 
6.0 

0.0 
0.000001 
0.75 
1.30 
1.68 
2.26 
2.71 

f 2; 
16.34 

x 
22:37 
41.10 
93.48 

94. 0.286 

1.98 

3.34 

3.63 

4.01 

4.50 

4.98 

8:X3 
0.40 
0.48 
0.56 
0.75 
0.94 
1.05 
1.16 
1.38 
1.87 
2.01 
2.15 
2.42 
3.03 

12 01 02 

1 2 01 10 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 2 01 15 

1 2 01 25 

12 01 50 

12 01 99 

PHDJdB 2 
O..tt*...t.tttt...t.........*...~ ,,p 80-80 LIST ttt.**~*t*t*ttt***.***.*.**.**~* 

,F--. - 



ATTACHMENT NO. 4 PROJECT Russdt Citv &mm’ Centej 

,c_ “,I ‘1 JO8 NUMBER 24405 

SUBJECT YWater Pre- ad P , a, c*=NoJwGJ ;_ / 
! ;, 

SHEET NO ‘2 OF12 

8, _,_ REV.NO. J 
r ,- ._._ ,, ,,., “.~ .“, I. ,/ _(_,.._ *.. ., .- .i, ,_,r_ I,%, .,, . . 

(*“a ‘. x a.. G,_. - 

i 

i; , TR20 XIiQ 09-05-01 09:43 JOB 1 
RKV m 09/83(.2) Ez :: 

,: ,_ I ,/* 
EUCDTIVE CCWTROL OPERATION IXRFN RECORD ID 

+ MAIUTIUE~= .lO ROURS 

c+- CCWMtOLO~TIoNc(1IAfi RECORD ID 
FRwxsEcl%oN 1 

F '+ To-1 
STARpIN TIHE = .oo RNU DEpEIl = 1.98 RAIU DUIUTICU- 1.00 RAIN TABLE NO.= 1 AuT.uoIsT. coND= 2 
ALTBRNATEND.=l smwm.=2 uAmTIm3ImBm4mT- .lO mmS 

m ,. 
! ( OFBMTICNRURUFF CRoSssmzr1oN 1 

CnJTPmmDRm-4 
AREA= -02 SQ MI IUFDT RDUOFF CURVE= 94. TIXIZOF CDTION= .29 HaJRs 
IlPmRmLnYDRBR)RoGIupR TIWg -= .0381 UCKlR.9 

4.00 
‘.Z - 008 

7:oo 
,. , 8.00 

9.00 
10.00 

m 11.00 
12.00 

i 13.00 
w. d 14.00 

:%% 

p 
17:oo 
la.00 
19.00 

..,l 20.00 

FBAK TIRXNRS’ 
10.01 

DISCRG F1RsT YF- “li 
DISCRG .02 .O 

DISCRG .09 DISCRG -18 :: 

DISCEG .28 DISCRQ .44 :f 

DISCRG .94 MSCHG 7.45 ;:i ----_.- 
DISCRG 1.70 DI!XtIG 1.12 ::i 
DISCRG .92 .9 
DISCRG .76 .7 
DISC%0 2: .68 
DISCRG .64 
DISCRG 
DISCRG 

2: .56 
.51 

DISCHU .52 .51 
DISCRG -44 .I4 

.oo HCORS TIHEIWRRMERT= .lORCURS DRAIHAGBARRA= 
.oo -00 .oo .oo .oo .oo 
.03 .04 
.ll -12 

225 235 .06 .07 ::t 
.14 .15 -16 

.19 .20 -21 .a1 .22 .24 .26 

.31 -33 .34 .35 
2:: 

-39 -41 
.52 .56 .59 .61 .76 -85 

1.18 1.33 1.41 1.47 2.16 4.15 5.94 
5.36 x 3.18 2.90 2.23 1.90 

i*"o: 1.30 

"l-f: 

:es 
1:02 

-86 ':Xi 
1.28 1.00 9: 1.15 .94 

.84 2: .a0 .78 
.74 -73 .72 .72 .72 .70 -69 

:fz" .68 .61 .68 -60 .68 .60 -68 .60 .J8 .66 .65 .57 
-56 .56 .56 .56 .54 .53 

.50 .49 .48 

:%i 

.48 .50 -49 .4a .I8 .47 ::: 2: 
.44 .44 -44 .44 .I4 .I4 .44 
-44 .44 .44 -43 -42 -40 
.39 3: 3: .39 .39 -39 .39 
.39 .39 .39 .39 .37 .36 
.18 -08 -03 .Ol .Ol .oo 

kzi DISC% .44 .I4 

23:00 
DISCRG m DIBCHG ::; ::; 

i 24.00 DISCi& .' -35 -31 1 : _/, ,/ 
RWOPF voti ABovls BASEPLCW = 1.3s WATRRSRRD INCiIRs, 16.35 CFS-URS, 1.35 AatE~FBlFr. 'BASRFLrnv= -00 CFS 

FmK 

T= 

DISCRARGEKFS) 
7.46 

FBARRLEVATIcN(PRRT) 
(RUNDPP) 

.02 SQ.MI. 
.Ol 
.oa 
.17 
.27 
.43 

F OPBRATIONRBSVOR STRWlQRJZl 
i' t IuFuTRYQRDGRAFR=4 mTFuTRYDRCGFAFR=5 

SURPACRELRVATION= 6.00 

'YOF" 
PEAK DIYKPS) FRAR ELRVATION~PBBT) 

7.23 

TR20 XEQ 09-05-01 09:43 FCEC POST-DRVEZOFUEWI FJJNOFP ANALYSIS, CASE 2 bOB 1 PASS 1 
REV PC 09/83(.2) 2-, lo-, 15-, 25-, SO-, c loo-YEAR, 24-RCUJR STORMS PAGB 2 

f? i I /.. i* .I++. .:,. _1 . ., /.* . ..I P^. 

DISCRG 
FIRST HYfJRW’lZ PfI$T = 

ELBV 5.00 
DISCRG .02 '% 

BLEV 6.01 
DISCHC -05 "%i 

.oo muRs 
.oo 

5.00 
.02 

6.02 
.06 

TIWEI-= .lO nOuRS 
.oo .Ol .Ol .Ol 

5.00 6.00 6.00 6.01 
.03 -03 .63 .04 

6.02 ":8f 6.02 6.02 
-07 .08 .08 

DP.AIt?AGEARBA= .02 BQ.Kf. 
.Ol .Ol .02 

6.01 6.01 6.01 
.04 .05 .05 

6.03 6.03 6.03 
-09 .09 -10 

* 
* 6.00 EL8v 6.04 6.04 

6.0.i 
6.05 6.05 6.05 6.05 

6.06 6.06 7.00 DISCRG -11 .ll .I2 .13 .13 -14 .15 -16 .17 "4 
'7.00 EL?W 6.07 6.07 6.08 6.08 6.09 6.09 6.10 6.11 6.11 6.12 

c4 8.00 DISCHG .18 -19 .21 .22 -23 .24 .26 .27 .29 .31 
"i * a.00 BLFX 6.12 6.14 6.14 6.15 6.16 6.17 6.18 6.19 6.21 
I. i 9.00 DISCR'Z .34 

?jT: 
.38 .42 .I5 .49 .53 .63 .80 1.11 

b . 9.00 ELEV 6.22 Et 6.26 6.28 6.30 6.32 6.42 6.52 6.67 
10.00 DISCHC 1.40 1.76 1.83 1.88 1.90 

3 
. 1.94 1.94 1.94 

r? 
L j 



ATTACHMENT NO. 4 PROJECT e 

JOB NUMBER 24405 

SUWECT p. pre- and P~-~~ Rk!lld CALC NO HBH-1 

BHEEI-NO 3 OFA 
- 

REV. NO. _1 

7.17 
1.89 
7.18 
1.72 
7.04 
1.48 
6.87 
1.23 
6.72 
1.00 
6.61 

.8!5 

% 
6.49 

.67 

"2; 
6.41 

.57 
6.38 

.53 
6.35 

.49 
6.33 

.46 
6.31 

.4l 
6.27 

.28 
6.19 

.20 
6.13 

.14 

7.19 
1.88 
7.17 
1.71 
7.02 
1.46 
6.85 
1.21 
6.71 

-98 
6.61 

.83 
6.54 

-73 
6.49 

-66 
6.44 

-61 
6.41 

.56 
6.37 

-52 

":35 
6.32 

.46 
6.31 

.39 
6.26 

.27 
6.18 

.19 
6.13 

-13 

7.21 
1.86 
7.16 
1.69 
7.01 
1.43 

Et 
6169 

.97 
6.60 

.82 
6.53 

.72 
6.48 

.66 
6.44 

.61 
6.40 

.56 
6.37 

.52 
6.35 

-48 
6.32 

-46 
6.30 

.38 
6.25 

.26 
6.18 

.18 
6.12 

.13 

7.22 
1.85 
7.14 
1.67 
6.99 

t-t: 
1:15 
6.68 

.95 
6.59 

-81 
6.53 

-72 
6.48 

.65 
6.43 

.60 
6.40 

.55 
6.37 

.52 

"ii 
6.32 

-45 
6.30 

-37 
6.24 

-25 
6.17 

.18 
6.12 

.12 

10.00 
11.00 
11.00 
12.00 
12.00 
13.00 
13.00 
14.00 
14.00 
15.00 

E-88 
16:OO 
17.00 
17.00 
18.00 
18.00 
19.00 
19.00 
20.00 
20.00 
21.00 
21.00 
22.00 
22.00 
23.00 
23.00 
24.00 
24.00 
25.00 
25.00 
26.00 
26.00 
27.00 

1 

BLBV 6.82 
DISCRQ 1.93 

eLev 7.22 
DISCHG 1.79 

fiLRv 7.10 
DISCBG 1.58 

DIZiZ 6.94 1.34 
ELPN 6.78 

DISUZG 1.08 
ELPX 6.65 

6.97 
1.93 
7.21 
1.78 
7.08 
1.56 
6.92 
1.32 
6.76 
1.06 
6.64 

.89 
6.56 

-76 
6.50 

.69 
6.46 

.63 
6.42 

.58 
6.39 

-54 
6.36 

.50 
6.33 

.47 
6.31 

.44 
6.29 

.32 
6.21 

.22 
6.15 

.15 

7.07 
1.92 
7.21 
1.76 
7.07 
1.53 
6.90 
1.29 
6.75 
1.04 
6.63 

-87 
6.56 

.75 
6.50 

.68 
6.46 

.63 
6.42 

.58 
6.38 

.53 
6.36 

-50 
6.33 

.47 

Yf 
6.29 

.31 
6.20 

.21 
6.14 

-15 

7.13 
1.91 
7.19 
1.74 
7.05 
1.51 
6.89 
1.26 
6.73 
1.02 
6.62 

.86 
6.55 

.74 
6.49 

-68 
6.45 

.62 
6.41 

.57 
6.38 

.53 
6.35 

-49 
6.33 

.46 
6.31 

.42 
6.28 

.29 

"3: 
6.14 

.I4 

7.23 
1.83 
7.13 
1.64 
6.97 
1.39 

f *E 
6:67 

-93 
6.58 

-79 

7.22 
1.81 
7.11 
1.61 
6.95 
1.36 
6.79 
1.10 
6.66 

.92 
6.58 

-78 
6.51 

.70 
6.47 

.64 
6.43 

.59 
6.39 

.SP 
6.36 

DISCW .90 
ELEV 

DISCBG ?753 

DfZi 6.51 .70 

DIZiti 6.46 .64 
BLev 6.42 

6.52 
.71 

6.47 
-64 

6.43 
.60 

6.40 
.55 

6.37 
.51 

"3 
6.32 

.QS 
6.30 

-35 
6.24 

/---. 
,r ,1 

DISCWG .59 
eLev 6.39 

DISCBG .54 
ELEV 6.36 

DISCHG .!iO 

DIZ 6.34 .47 
eLev 6.31 

.51 
6.34 

.47 
6.32 

.45 
6.30 

.34 
6.23 

-25 
6.16 

-24 
6.16 

.16 
6.11 

.ll 

.17 
6.11 

.12 

TR20 XEQ 09-05-01 09:43 RCRC POST-DEVEW- RDNDFP ANALYSIS, CASE 2 JOB 1 PASS 1 
em PC 09/83(.2) 2-, lo-, 15-, 25-, SO-, t loo-YEAR, 24-ROUR STGRRS PAGE 3 

27.00 ELev 6.11 6.10 6.10 6.09 6.09 6.09 6.09 
28.00 DISC% .ll .ll -10 .lO .lO -09 .09 
28.00 ELev 6.07 6.07 6.07 6.07 6.06 6.06 6.06 
29.00 DISCBG .08 .07 .07 -07 .07 .06 .06 
29.00 KLev 6.05 6.05 6.05 6.05 6.04 6.04 6.04 

R,,NOFF”OLDNEABwgBAsEFl&X’#= 1.36WATBRSHWINCRSS. 16.19 CFS-RRS, 1.34 XRB-FZBT; 

6.08 
.09 

6.06 
.06 

6.04 

6.08 6.08 
-08 .08 

6.05 6.05 
.06 -06 

6.04 6.04 

eAseFLcm= -00 CFS 

R&xRDm BXBCUTIVB CGWTROLOPBRATIONENXHP 
+ CONPllTATIcQsS CCMPLBTBD FOR PASS 1 

1 

TX20 XeQ 09-05-01 09?43 PSEC POST-DBVBLOPNSNT RUNOFF ANALYSIS, CASE 2 JOB 1 PASS 2 
REV PC 09/831.2) 2-, lo-, 15-, 25-, SO-, & lOO-YEAR, 24-HOUR ST'ORUS PAGE 4 

EXBCUTIVBcoNm(OLOPERkTIONCOXPUT 
+ FRoi4xsBCT1oN 1 
+ ToSTRuCTuRE 

STAFA'INGTIl4B = .oo 'RAIN DEPl’Ii = 3.34 RAIN DoRATIoN= 1.00 RAIN TABLE NO.= 1 
ALTBwATeNo.- 1 STORN No.=10 NAINTIHS IElIlREwENT= .lO FIOURS 

RECORDID 

ANT. MOIST. cm 2 

OPPiRATIONRUNOFF CROSS sBCT1cN 1 
cuTPDTRYDRccRAPn= 4 
ARERI .02 so NI 1NPIJTRuNoFFClJRvB=94. TINE OP MNcEpsTRATION= .29 HOURS 
INTEiWALHYDROGRJWHTIMBINCREMEt??= .0381 HOURS 

PEAX DIgy(CFSb P!ZAK ELWATION(PEEP) 
muNoPP) 

PIRSTmDRoGRAPH POINT = .OO HOURS TIME INCREHENT = .lO lzouRs DRAINAGE AREA= .02 SQ.NI. 
DISCRG .oo .oo .oo .oo .Ol -02 -03 .05 .08 
DISCBG .09 .ll .12 -13 .14 -17 

2: 
-22 

DISCHG -24 .25 .26 .27 .28 
2: 

.31 
:SS 

-35 -37 
DISCHG .38 .39 .42 .44 -45 .47 -48 .51 .53 -5.5 

TINE UlR8) 
2.00 
3.00 
4.00 
5.00 



ATrAbHMENT NO. 4 

,, JOB NUMBER 74405 

SUBJECT m Water Post-ent Ruroft CALCNO twi-1 
. ) . : .I ,j, ,, __, :. ., 1 ,; . . 

SHEET NO 4 OF 12 

_, i,l ,, , i;, .z: REV. NO. _i 
. .a, ,, . . . ,I “&hl_l”-l...i.. ‘. -.. - -, I.. I ,_‘.,,1’. . . Z? .‘ _? ,’ 

6.00 DISCSG .56 .57 .59 .60 2; .62' .64 .68 .ii, .74 
7.00 DISCSG .76 .78 .83 .87 .91 -94 .99 1.03 1.06 

c 8.00 9.00 DISCSG DISCHG 2.09 1.07 2.23 1.12 2.58 1.24 1.33 2.87 1.38 3.01 3.11 1.41 10.00 DISCHG 14.44 13.65 10.17 7.23 5.95 5.39 l.fl 4.50 1.74 8.48 11.93 3.50 1.93 4.93 4.12 13.59 2.03 3.23 
11.00 DISCHG 3.12 2.99 2.70 2.48 2.38 2.34 2.29 2.18 2.09 2.05 

::-X8 
14:oo 

DISCHG DISCHG 2.04 1.67 2.00 1.64 1.92 1.59 1.85 1.54 1.83 1.53 1.81 1.52 1.79 1.50 '1.44 1.74 1.69 x.40 1.67 1.38 
Fr 1.30 1.29 

15.00 
DISCHG 1.37 1.36 1.33 :*z 
DISCKG 1.22 1.22 1.22 1.22 1.22 

1.21 1.28 1.18 1.25 1.23 1.16 1.15 1.22 

: L 16.00 DISCJiG 1.15 % 1.11 1:09 1.08 '::I 
1.06 1.01 

':Z:, 
1.00 

17.00 -98 .93 .93 
18.00 DISCEG .91 .88 .86 

DISCHG '$i -99 -99 2: 
:IIi .85 :Xf :Si .91 

19.00 DISCHG .92 .91 .88 .86 .85 .84 .77 
fxi -77 .77 -77 -77 -76 -77 -77 .73 .71 .77 -77 

1: i g:g 

DISCBG DISCSG .77 .77 .77 .77 .77 -77 .77 

DISCSG .70 .69 2; .69 .69 .69 
.69 .69 .69 

DISCHG DISCSG -69 .62 .54 .32 .14 
-69 .69 

:fX .69 .69 :G 
.66 .63 .62 

24100 .06 -02 .Ol .oo 

a- 1 -FF ~L~MI?.AB~~~ BAsEFLCU = 2.68 NATBSBZD INCHES.' 31.81 CPS-HRS, 2.63 ACM-FEET; BAsimoN = .oo CF.5 

; : 
OPSRATI~RBSVOR STRucmRB 1 

INPuTnYDRoGRAw=4 CXJTPUT NYDRcGRAPH= 5 
SURFACBELEVATICN= 6.00 

Ira, 
PEAK EL~;~CWEET) 

: ” 

TIN8 Wlt8~ PIRST-DoIWf= .oo HouRs TIllED= .loH@JRS DFU+Ud3E,AREA.= .02 sQ.m. 
L 

k”” 
L ,l _._, I. 
i , ; 

* T&o XEQ d9-is-01 d9:43 
REV PC 09/83(.2) 

i ,,:e *_ -> , , ,, “./ ,,. j” 

Rcpjc Eos -DKVEUIPWWP I&n&F ANF&YSIS. CASE 2 JOB 1 PASS 2 
2-, lo-. 15-, 25-n SO-, & lOO-YEAR, 24-HWR STORXS 5 

.oo .oo 
“:Z:: 5.00 .02 
6.01 6.01 

.06 .07 

":E 6.05 .15 
6.10 6.10 

.25 .26 

6.17 .38 "::; 

"::: 6.26 .58 

6.37 .97 f-3: 
6.60 6:64 

f:fi 3.71 8.07 
3.92 3.67 

7195 f-l: 7:93 f % 

2.50 2.49 
7.77 7.75 
2.32 2.30 
7.57 7.55 

a-3: 
1:90 

2.08 7.34 
1.88 

7.19 7.17' 
1.71 1.69 
7.02 7.01 
1.48 1.45 

6.87 1.28 I*% 
6.74 6:73 
1.08 1.06 

":E ":Z 
6.59 6.58 

-85 .84 
6.55 6.54 

.78 .78 
6.52 6.51 

.74 .72 
6.49 6.48 

.oo 
“:“oi 
6.01 

.08 
6.05 

-16 

% 
6.18 

.41 
6.27 

.60 
6.40 
1.14 
6.68 

it2 
3.42 

x*2 
7191 
2.47 
7.73 
2.28 
7.52 
2.06 
7.32 
1.86 
7.15 

E3 
1:43 

f 2: 
6172 
1.04 

":8il 
6.58 

-84 
6.54 

.77 
6.51 

.71 
6.47 

.oo 
5:oOX 
6.02 

.09 
6.06 

.17 
6.11 

.29 
6.19 

.43 
6.28 

.63 
6.42 
1.24 
6.72 

Fi:;: 
;:g 

2:62 
7.90 
2.45 
7.71 
2.26 
7.50 
2.04 
7.31 
1.84 
7.14 
1.64 

?:I 
6:82 

ix 
1:os 
6.63 

.92 
6.58 

-83 
6.54 

.77 
6.51 

-68 
6.46 

PAGE 

L3 
* I f-8: c-d 3:oo 

3.00 
4.00 

P 4.00 
k; 5.00 5.00 

6.00 
6.00 
7.00 

p 7.00 8.00 

i ,i 8.00 9.00 
9.00 

10.00 
m 10.00 
, . 11.00 i 11.00 

2 12.00 
12.00 
13.00 

k" 13.00 14.00 
i 14.00 
. / 15.00 

E% 

f? 16:00 17.00 
17.00 

E 18.00 
18.00 
19.00 

SF 19.00 

1: it:*:: 
21:oo 
y.00 
.2.00 

r 22.00 23.00 
23.00 

r ; 24.00 
24.00 

DISCHG .oo 

DIE ":81 
ELav 6.01 

DISCKG .06 
BLev 6.04 

DISCHG .13 
ELBV 6.09 

DISCUG .24 
ELEV 6.16 

DI!XXG .36 
HLgv 6.24 

DISCSG 

DI~ZZ 6% :90 ELEV 6.57 
DISCW 2.39 

EL&V 7.64 
DISC& 4.18 

BLEV 8.10 
DISCKG 

ELEV zz 
DISCKG 2:52 

ELEV 7.79 
DISCS ” 

ELEV Z8 
DISCHG a:12 

P&Ev 
DISCHG 1'328 

ELev 7:20 
DISCHG 1.72 

BLSV 7.04 
DISCHG 1.50 

DIE :*zt 

DIE 6:75 1.10 

DIEZ 6.66 .95 
EfLev 6.59 

DISCHG .86 
BLSV 6.55 

DISCHG .79 
ELCV 6.52 

DISCHG .74 
BLev 6.49 

-00 
5.00 

.03 
6.02 

-09 
6.06 

.18 
6.12 

-30 

Y 
6.30 

.66 
6.44 
1.33 

:::;I 
8.19‘ 
3.00 
8.02 
2.60 
7.88 
2.43 
7.69 
2.24 
7.48 
2.01 
7.29 
1.82 
7.12 

tfi 
1:39 

z: 
6:70 
1.01 
6.62 

.91 
6.57 

.82 
6.53 

.77 
6.51 

.66 
6.44 

.oo 
‘:8! 
6.02 

.lO 
6.07 

.19 
6.13 

.31 
6.21 

.a6 

"2; 
6.46 
1.42 

x 
8:19 

f-E 
2:59 
7.86 
2.41 
7.67 
2.22 
7.46 
1.99 
7.27 
1.80 
7.10 

x 
1:37 
6.79 
1.17 
6.69 
1.00 
6.61 

.90 
6.57 

.81 
6.53 

.76 
6.50 

.64 
6.43 

.oo .Ol .Ol 

':2 6.00 .05 6.00 .O.S 
6.03 6.03 6.03 

.ll .12 .12 
6.07 6.08 6.08 

.20 .22 .23 
6.i4 6.14 6.15 

.32 -34' .3d‘ ' 
6.21 6.22 6.23 

.48 .50 -52 
6.32 6.33 6.34 

.72 .77 .83 
6.48 Ef 6.54 
1.62 

::g 8:15 

2.13 

8:17 E4 

7.39 

4.48 8.13 
f-2 

;::; 

2.70 7.99 7.97 2.69 

;:g 

2.55 7.03 2.54 7.81 

;::g- 

2.38 7.63 2.36 7.61 

1:97 
2:17 7.42 2.14 7.40 
1.95 1.93 

7.25 7.24 7.22 
1.78 1.76 1.74 
7.09 7.07 7.05 
1.57 1.54 1.52 
6.93 f-S3 6.90 
1.35 

i% 
6:68 

6177 1.13 

1.31 

6.76 1.11 
6.67 

.99 .98 ":Z 
6:61 6.60 6.60 

.89 -88 .87 
6.56 6.56 6.56 

.81 .80 .79 
6.53 6.52 6.52 

.76 .75 .75 
6.50 6.50 6.50 

.62 .59 .57 
6.41 6.40 6.38 



ATTACHMENT NO. 4 PROJECT Rs Center - 

,- 
JOSNUMBER 24405 

SUBJECT Stem Water Skina. PI-+ and Post - - - CALCNO t+i-1 I * 

SHEETNOdOF12 
- 

REV. NO. 1 

it?:8 .48 . 46 

26:00 

DISCHG ELEV 6.37 .55 6.35 -53 6.34 .51 6.33 .49 

% "::a' 

6.30 .44 6.29 -43 6.27 :a1 

DISCHG .3a -37 -36 .34 .31 -30 -29 
1 

.40 
6.27 

.28 

TR20 XEQ 09-05-01 09:43 RCEC FOST-DEVBLOPIIENT RUNOFF ANALYSIS, CASE 2 JOB 1 PASS 2 
REV PC 09/83'.2b 2-, lo-, 15-, 2s. so-, & loo-YEAR, 24-RmJR STOW PAGE 6 

26.00 
27.00 
27.00 
28.00 

%!X 
29:oo 

DIZZ 
8LEv 

DISCRG 
SLZV 

DISCRG 
Imlv 

6.26 6.25 
-27 .26 

6.18 6.17 
.18 .18 

6.12 6.12 
.13 .12 

6.09 6.08 

6.23 
.24 

6.16 
.17 

":E 
6.08 

6.22 
.23 

":'li 
6.11 

.ll 
6.07 

6.21 6.21 
.22 .21 

6.15 6.14 
.15 .15 

6.10 6.10 
.ll .lO 

6.07 6,07 

6.20 
-21 

6.14 
.I4 

6.10 
.lO 

6.07 

6.19 6.18 
.20 -19 

6.13 6.13 
.14 .13 

6.09 6.09 
-10 .09 

6.06 6.06 

RDNoFFvoLcmEABwEBAsBpLcm- 2.66 NATERSHED INCHES, 31.54 CFS-HRS, 2.61 A!XE-FEET; BASEFLCW= -00 CFS 

RECORD ID EXRCDTIVSCW'FRGLOPRRATIONWIXXP 
+ CWPUTATIONS COXFLEl'ED FOR PASS 2 

1 

TIC20 XSQ 09-05-01 09:43 
FSV PC 09/83(.2) -, & 100-YEAR, 24-HOUR STORNS 

JOB 1 PASS 3 
PAGE 7 

,/----b' 

RXRCUTIVECCQ?TROL OPSRATIONCCHFDT 
+ FRcmxSm1ON 1 

RRCORDID 

+ TOSTR7n=luRSl 
STARTIN TINEi - -00 RAM DEPTH = 3.63 RAIN DURATION= 1.00 RAINTASLENG.=l ANT. m1ST. caND= 2 
ALTmwATREm.=l sm No.=15 NAINTIMB-= -10 xc?JRs 

RDNOFF cROSssEcT1~ 1 
ouTPuTm=4 
ARJxA= .02 SQNI INPm RmwFF CURVE- 94. TINE OF CONC-TION= .29 NooR 
IM'SRMLHYDRCGRAPHTINE - .0381HOURS 

OPBRATICUJ 

"?"'iY' 
3:oo 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 

:I% 
15:oo 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 

PBAlC DISCRARGEK!FS) PSAK SLEVATICN(FSST) 
15.92 mJN0FF) 

.02 s0.M. PIRBTIiYDROGRAPKwIm= .oo HoDRs TINSIXRENENF- .lO ROuRs DRAINAGEAREA = 
DI!%!EG .oo -00 .Ol .02 .03 .05 .07 .08 .lO 
DISCHG .13 -15 .16 -18 .19 -20 .22 .24 .26 
DISCHG .29 
DISCEG :'I: .32 -49 -33 

2; 
-34 -54 .36 .55 -37 .57 .40 .60 .42 .62 

DISCEG .67 -68 .70 .71 -73 -78 .82 
DISCHG .87 .a9 -95 -99 1.02 1.04 1.06 1.12 1.17 
DISCBG 1.22 1.27 1.40 1.50 1.56 1.59 1.70 1.95 2.17 
DISCHG 2.34 2.50 2.88 3.20 3.36 5.00 9.41 
DISCHG 15.92 15.03 11.19 7.94 6.53 ZI 

2157 
5.40 4.52 '3% 

DISCHO 3.42 3.27 2.96 2.72 2.61 2.51 2.39 2:29 
DISCBG 2.23 2.19 2.10 2.03 2.00 1.99 1.96 1.90 1.85 
DISCHG 1.82 1.80 
DISCHG 

:-2 
1.48 

t-:: :*:i 1.67 1.66 1.64 1.53 
1.42 1.41 1.40 

:*5 
1.35 

DISCHG 
DISCHG 1:25 

1.33 1:33 1:33 1.33 1.33 1.32 1:29 1.27 
1.24 

:% 
1.19 

:-$9' 
1.17 1.16 1.13 1.10 

DISCHO 1.09 1.09 1.09 1.09 1.08 1.05 1.02 
DISCllG 1.01 .99 3: .94 :93 .92 -93 .96 .99 
DISCZG 1.00 .99 -94 .93 .92 -91 .88 .86 
DISCW 

:tt .84 .84 .84 .a4 .84 -84 .84 DISCllG .84 .84 -84 .84 .84 .83 .80 :3f 
DISC% .76 .76 .76 .76 .76 -76 .76 .76 .76 
DISCXG .76 .76 .76 .76 .76 .76 .75 .72 .69 
DISC% .67 .59 -35 .lf -06 .03 .Ol .oo 

.i2 
-28 
.44 
.64 
.85 

1.20 
2.28 

% 
2.25 
1.83 
1.51 

E 
1:os 

3: 
:SS 
.84 
-76 
.76 
.68 

RUNOFF vOLURR A5OVR BASEPLOW = 2.96 WATRRSHRD INCISES, 35.16 CFS-HRS, 2.91 ACRE-FEET; BAsEFm * .oo CPS 

OPRRATXINRRSVOR sTP.- 1 
IHHPT HYDROGRAPK=4 OIJTPDT HYDRcxsRAPIi= 5 
SURFACE ELEWATION= 6.00 

PEAKTIEIEUiRS) PEAK DI.!XXARGE(CFS) FEAK ELEVATIONfFEET) 
10.40 6.84 B.30 



ArrACHMENT NO. 4 PROJECT Ml Citv lSmr&&W 

JOB NUMBER 24405 

SUf;ECl SPPm,W-Manaaement.Slzina.Pre- 
. CA&NO & 

, “I I _ *‘ , ,- .( ,,‘ j ,. ‘, 
i I-j 

SHEETNO 1 OFA 

,” _i.~. REV. NO. 1 
it. i .., .-X__,,.L _...” ..““. ‘. ,. __ .‘_. 
i. G. ” (_ “,.f.S., ,**. :;,jll.i ,, .j* , ,_ 

TIPlRWXW FIFST RYDRCGRAW POINT = .oo IKmRs TINEINCREWEHT= .lO IWJRS DRAIwAGEARRA= .02 sQ.M. 
rs?i;l 

TR20 XEQ 09-05-01 09:43 RCEC POST-DNELO PNmT RDNOFF AtaLYSIS, CASE 2 
REV PC 09f83f.2) 2-, lo-, 1s, 2s. SO-, & loo-YSAR. 24-HOUR STORUS 

JOB 1 PASS 3 
PlWE 8 

3.00 
3.00 

F 4.00 
*x 1 4.00 

5.00 
-,e 5.00 

6.00 
6.00 n 7.00 % 1 7.00 ; 8.00 
8.00 
9.00 
9.00 

w 10.00 
10.00 
11.00 

5.r 11.00 
12.00 
12.00 

14.00 
15.00 
15.00 

f-l 16.00 

il - :Ez 
: > 17:oo 

18.00 
18.00 

" 19.00 
F : 20.00 19.00 

.‘” 20.00 
21.00 
21.00 

it- * fZ% 

b :I 
;;:;g 

24:OO 
24.00 

r? 
25.00 
25.00 
26.00 

1 

DISCRG 
BLN 

DISCXG 

DIE 

DIscgo 
BLN 

DISUfG 
BLN 

DISCHG 

DI&iZ 
ELN 

DISCRG 
ELN 

DISC& 
ELN 

DISCRG 
l&N 

DISCRG 
ELN 

DISCRG 
ELI?% 

DISCliG 
ELEV 

DISCRG 
ELN 

DISCRG 
ELN 

DISC%G 
xJ?v 

DISCRG 
ELN 

DISCRG 
ItLN 

DfSCX 
ELEV 

DISCXG 
ELEV 

DISCRG 
ELN 

DISCHG 
ELN 

DISCRG 

DIE 
ELEt. 

DISCRG 

.oo 
5.00 

.02 
6.01 

.08 
6.05 

.I7 

“:E 
23 
6.28 

.62 
6.41 
1.07 

5-E 
7182 
4.81 
8.15 
2.70 
7.99 
2.57 
7.85 
2.41 
7.66 

:*23 
2:02 
7.29 
1.83 
7.13 
1.64 
6.97 

:4: 
1124 
6.72 
1.06 
6.64 

.95 
6.59 

.87 
6.55 

.81 
6.53 

.59 
6.39 

.a1 

.oo 
‘:E 
6.01 

-09 
6.06 

.18 
6.12 

.30 
6.20 

-44 

Y: 
6.43 
1.15 
6.68 
3.72 
8.07 

ii*:; 
2:69 
7.98 

f:t; 
2.39 
7.64 
2.20 
7.45 
2.00 
7.27 
1.81 
7.11 

t% 
1140 

zi 
6:71 

E 
:94 

“2: 
6.55 

.sp 
6.52 

.57 

“:E 

.oo 
5.00 

-03 
6.02 

.09 
6.06 

-19 
6.13 

.31 

“::t 
6.31 

.67 
6.44 
1.23 
6.72 

F4i 
4:16 
8.10 
2.68 
7.97 
2.54 
7.81 
2.37 
7.62 
2.18 
7.43 
1.98 
7.26 
1.79 
7.09 
1.59 
6.94 
1.39 
6.81 
1.19 
6.70 
1.04 
6.63 

.93 

":E 
6.55 

.78 
6.51 

-55' 
6.36 

.38 

.oo 5.00 

.03 
6.02 

.lO 
6.07 

.20 
6.13 

.33 
6.22 

.48 
6.32 

.70 
6.46 
1.32 

f.3: 
8129 
3.85 
8.08 
2.67 
7.95 
2.53 
7.80 
2.35 
7.60 
2.15 
7.41 
1.96 
7.24 
1.77 
7.08 
1.57 
6.93 
1.37 

f-f!: 
6:69 
1.03 
6.63 

-92 
6.58 

.85 
6.55 

.75 
6.50 

.53 
6.35 

.37 

3 * .oo 
5.00 

.04 
6.02 

.ll 
6.07 

-21 
6.14 

.34 
6.23 

.50 
6.33 

.72 
6.48 
1.40 
6.81 
6.84 
8.30 

x 
2:66 
7.94 
2.51 
7.78 
2.34 
7.58 
2.13 

:*8: 
7:22 
1.75 
7.06 

z:: 
1:35 
6.79 
1.16 
6.68 
1.02 
6.62 

-91 
6.57 

.85 
6.54 

-73 

":fi 
6.34 

.35 

., .I ~ 
.oo 

5.00 
.04 

6.03 
.12 

2:: 
6.15 

.35 
6.24 

.52 
6.34 

.76 

f-7X 
$;; 
8:29 
3.35 
8.05 
2.64 

5-i: 
7176 
2.32 
7.56 
2.11 

1% 
7:21 
1.74 
7.05 
1.52 
6.89 
1.34 
6.77 
1.14 
6.68 
1.01 
6.62 

.91 
6.57 

.84 
6.54 

.70 

“:1i! 
6.33 

.34 

.oo .Oi 
5.00 6.00 

.05 .06 

6.03 -13 ":C 
6.09 6.09 

.24 .25 

6.16 .37 ":fi 

":Zi % 
6.36 6.37 

.81 .B6 

6.53 1.58 f %I 
6.94 7:07 
6.48 6.14 
8.27 8.24 

2:63 i?if 
2.99 
2.62 8.02 

7.91 7.90 
2.48 2.46 
7.74 7.72 
2.30 2.28 
7.54 7.52 
2.09 2.08 
7.36 7.34 
1.90 1.88 
7.19 7.17 
1.72 1.70 
7.04 7.02 
1.50 1.47 

6.88 1.32 i-E 
6.76 6:75 
1.12 1.11 

3;: 
6:61 

6.66 .99 
6.61 

.90 .89 
6.57 6.56 

.84 -83 
6.54 6.54 

.68 .65 

t:: 6.44 -45 
6.31 6.30 

.33 -32 

.Ol 
6.01 

.06 
6.04 

.15 
6.10 

.26 
6.17 

.40 
6.26 

.58 
6.38 

.93 
6.58 
1.99 
7.27 
5.68 
8.21 
2.84 
8.01 
2.60 
7.80 
2.44 
7.70 
2.26 
7.50 
2.06 
7.32 
1.86 
7.16 
1.69 
7.01 
1.46 
6.85 
1.28 
6.74 

x 
:98 

6.60 
.88 

":Z 
6.53 

.63 

7:: 

28 

.Ol 
6.01 

.07 
6.05 

.16 
6.10 

.27 
6.18 

.41 
6.27 

.60 
6.40 
1.00 
6.61 
2.29 
7.53 
5.22 
8.18 
2.71 
8.00 
2.59 
7.86 
2.42 

x 
7:48 

3.z: 
1184 
7.14 
1.67 
6.99 
1.44 
6.84 
1.26 
6.73 
1.08 
6.65 

.97 
6.60 

.88 

YS 
6.53 

.61 

":G 
6.28 

.29 

F i; : 09-05-01 09:43 RCEC POST-DNRLOPMEt?f RUMOFF 'hl?iiiXSIs; CASR 
PC 09/83(. 2) 2-, lo-, IS-, 25-, SO-, & lOO-YEAR, 24-HOUR 

JOB 1 PASS 
PAGE 

6.20 
.21 

6.14 
.15 

6.10 
.lO 

6.07 

6.27 6.26 6.25 6.24 6.23 
.28 .27 .26 .25 -24 

6.19 6.18 6.18 6.17 6.16 
.20 -19 .18 -18 .17 

6.13 6.13 6.12 6.12 6.11 
.14 .13 -13 .I2 .12 

6.09 6.09 6.08 6.08 6.08 

6.20 

3 
9 

26.00 

k”? 

,; 

27.00 
27.00 
28.00 
28.00 
29.00 
29.00 

ELN 
DISCRG 

ELN 
DISCRG 

ELN 
DISCRG 

ELN 

6.22 6.21 
.23 .22 

6.15 6.15 
.16 .15 

6.11 6.10 
.ll .lI 

6.07 6.07 

.20 
6.14 

.14 
6.09 

.lO 
6.07 

‘“1 RDNOFFVOLDNBABOVE BASEF~-= 2.94 WATERSHED INCHES. 34.87 CFS-HRS, 2.88 ACRE-FEET; BASEFLOW = .oo CFS 
1 : 

IVR COPJTROL OPRRATION RNDCMP RECORD ID 
CONPUTATIONS COMPLRTEDFOR PASS 3 

F ,' 
I/ o\. I , '* 

p 1 
u 



AlTACHMENT PROJECT R-Cm& 
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SHEETNO7OFA 

REV. NO. 1 

TR20 XEQ 09-05-01 09:43 ?uzc PQST- DRVELO- RDWFF ANALYSIS, CASE 2 JOB 1 PASS 4 RN #: 09/83(.2) 2-, lo-, 15-, 25-, SO-, c lOO-YEAR, 24-HGTJR STGRKS PAGE 10 - 

EXXCtJTIVEiCCNTROLOPERATIONCOMPUT RF.CO8D ID 
+ FRcxxSF.cTIGN 1 - 
+ TOSTR~l 

STARTING TINB = .oo ItAm DEPTH = 4.01 RAIN DURATIo#= 1.00 RAIRTAB~NO.=l ANT.HoIsT. ccuD= 2 
Nm8RNATBrm.=l STOBX WA-25 MAIRTIXBIW= -10 HmJR.9 

OPERATICNRUNOFF cRoSsSmT1oN 1 
mlmJrsiYDRoGRaPH=4 
ARxA= .02 SQBU INmTItDlRxFcoNE= 94. TINE OF CCNCEWTRATICW= .29 HalRs 
WPERNALHYDROCIUPIITINE-= .0381HCURS 

PEAX TIHE'HRS) 
10.00 

PISAX DIS$U&GBKFS) PEAX ELEVATIW~PEEl') 
WJHOFF) 

.02 sQ.NI. 
.17 
.35 
.53 
.76 
.99 

1.38 
'2.60 

FIRSTEYDFttXRAPHPOINT= .oo nalRs 
DISCSG -00 .02 .03 .a 
DISCHG .19 .21 .22 DISCiIG .37 .39 .40 :: 
DISC&Z .55 .57 .60 .6 

TIHiINWXStW= .1OHGURS 
, -07 .09 .ll 
I -25 .27 .29 

-43 -44 .46 
-64 -66 .68 

DRAINAGEAREA= 
.13 -15 
.31 -34 
.49 .51 
.71 -74 
.92 -96 

1.30 1.35 
2.24 2.48 

10.63 14.88 
5.04 4.28 

6.00 DISCSG -78 .79 .00 

9:oo E8 

DISCRG 1.01 1.04 -1.10 1:: 

DISCRG DI!KHG 1.40 2.67 2.85 1.46 3.28 1.61 5:: 

Ki8 
12:oo 

DISUIG DISCRG 17.86 3.81 16.83 3.65 12.52 3.30 E 
DISCHG 2.48 2.44 2.34 2.2 

13.00 DISCRG 2.03 2.00 1.93 14.00 DISCRG 1.66 1.65 1.61 ::t 

15.00 DISCRG 1.48 1.48 1.48 16.00 DISCUG 1.39 1.34 :*: 
17.00 DISCHG 1.21 

r*;: 
1.21 1:2 

18.00 DISCKG 1.12 1.07 19.00 DI!XRG 

20.00 ':E 

;:g 

DISCEm :93 

1.07 :I8 

.93 21.00 DISCRG .93 -93 .93 :; 
22.00 DISC?lG .84 .84 .84 
23.00 DISCEG .84 .84 -84 :f 
24.00 DISCSG .7!i -66 .39 .l 

-83 .84 
1.18 1.20 
1.79 1.83 

.86 
1.24 
1.95 
5.66 
6.03 
2.79 
2.18 
1.82 
1.56 
1.47 
1.29 
1.19 
1.03 
1.01 

-93 
.92 
.84 
.83 
-01 

;.g 

2:91 
2.22 
1.86 
1.58 
1.48 
1.30 
1.20 
1.03 
1.03 

.93 

.93 

:tt 
.07 

s-93 
6.61 

16.88 
3.94 
2.50 
2.04 
1.67 
1.49 
1.40 
1.21 
1.12 
1.11 

:ff 
.85 
.84 
.75 

2.86 
2.21 
1.85 
1.57 
1.48 

1.66 2.55 
2.11 2.06 
1.75 1.70 
1.52 1.50 
1.43 1.41 
1.25 1.22 
1.16 1.13 

‘2;: 1.09 
.95 

.93 -93 

.89 
-84 :BB: 
.79 .77 
-00 

1.30 
1.20 
1.02 

‘:E 
.93 
.a4 

:8f 

RDNOFFVOLDNS~BASNLow= ~.~~W~LTEM~~EDINCHES. 39.57 CFS-HRS, 3.27 ACRE-FEN; .OO CFS 

OPBRATIONWSVOR SFRucpvRE 1 

TIMEERR5) 
1 

.- -.... --..--.. ~~ 
INPwrm=4 owrPurwDRoQupHI5 
SDRFACE E&NATION= 6.00 

PEARTIlbBUiRS) PEW. DISCHARGR(CFS) 
10.33 8.85 

FIRSTRYDROGRAFR POINT = .oo Em TIM3 I- = .lO HamS -02 SQ.HI. DBAIMAGBAREA= 

TR20 XEQ 09-05-01 09:43 RSEC POST-DNELQ~ RDNOFP ANALYSIS. CASE 2 
REV PC 09/83(.2) 2-, lo-, 1%. 25-, SO-, L lOO-YEAR, 24-HGDR STDIWS 

JOB 1 PASS 4 - 
PACE 11 

DISCRG .oo .oo .oo .a0 -00 .Ol 
BLN 5.00 5.00 5.00 6.01 

DISCRG -03 .04 .04 ":E ':E .06 
ELN 6.02 6.02 6.03 6.03 6.04 6.04 

.Ol .02 -02 -02 
6.01 6.01 

-07 .08 78; 6.02 
-10 

6.05 6.05 6.06 6.06 
-17 .18 .19 -20 

6.11 6.12 6.13 6.13 
.29 .31 .32 -34 

6.20 6.21 6.23 
.44 .46 “2: .50 

6.30 6.31 6.32 6.33 
.64 .66 .68 .71 

6.42 6.44 6.46 6.47 
1.00 1.06 1.14 1.21 
6.62 6.64 6.68 6.71 r 
1.75 1.91 2.18 2.46 
7.06 7.20 7.43 7.73 
7.85 7.34 6.75 6.16 
8.37 8.34 8.29 8.25 
3.57 3.38 3.20 3.04 - 

2.00 
2.00 
3.00 
3.00 
4.00 
4.00 
5.00 
5.00 
6.00 
6.00 
7.00 
7.00 
8.06 
8.00 
9.00 
9.00 

10.00 
10.00 
11.00 

DISCHG .ll .12 .13 -14 .15 .16 
ELN 6.07 6.08 6.08 6.09 6.10 6.10 

DISCRG .21 .23 -24 .25 .27 .28 
ELN 6.14 6.15 6.16 6.17 6.18 6.19 

DISCHG .35 .37 .38 .40 .41 .43 
ELN 6.24 6.25 6.26 6.27 6.28 6.29 

DISC% .51 .53 .55 .57 -59 .62 
ELN 6.34 6.35 6.37 6.38 6.40 6.41 

DISCRG .73 .76 -80 .85 .90 -95 
ELN 6.49 6.51 6.52 6.55 6.57 6.59 

DISCRG 1.29 1.42 1.50 1.58 1.67 
ELN 6.75 

t%i 

6:49 
6.83 6.88 6.93 

DISCHG 3.22 8.30 8.83 8.67 2; 
ELN 8.04 8.27 8.41 8.45 8.44 8.41 

DISCHG 5.63 5.19 4.79 4.41 4.08 3.80 
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11.00 
12.00 
12.00 
13.00 
13.00 
14.00 
14.00 
15.00 
15.00 
16.00 

t. 7 16.00 
17.00 
17.00 
18.00 

R 18.00 
p ! 
p EX 

20:oo 

E-88 

!Y 
21:oo 
22.00 

: 22.00 
23.00 
23.00 
ii.00 

": 24.00 
25.00 

D&E 8.21 8‘18 

DI=iz!E 
"8% 

2.81 
2:63 2.62 8.01 

DIZZ 3% 7.90 

ELSV 7175 :*::: 
DISCHG 2.32 2:31 

smv 7.57 7.55 
DISCHG 2.14 2.12 

EL.sv 7.40 7.38 

DESCBG 1.95 SLSV 7.23 Ei 
DISCHG 1.78 1:76 

SLEV 7.09 7.07 
DISCHG 1.59 1.57 

SLSV 6.94 6.93 
DISCBG 1.40 1.38 
DIEE i-f: 6.81 

Slav 6:72 t3r 
DISCSG 1.09 1:07 

DIEE 6.65 .98 6.65 -97 
SLEV 6.60 6.60 

DISCfIG .90 .89 

DIE "::I 6.57 -61 
SLmI 6.42 6.41 

DISCHG .44 .42 

8.15 
2.71 
8.00 
2.60 
7.88 
2.45 
7.72 

1.91 
7.20 
1.75 
7.06 

a-z3 
1:37 
6.79 
1.20 
6.70 
1.06 
6.64 

.96 
6.60 

.87 
6.56 

-59 
6.39 

-41 

i- ., / < hi:+:2 ‘ REV. NO. 1 
, , .__. _._.,(“‘ ., . -, , _“I .-*lr,.^,.l .“l,+,xtr*.* .I. ,.+ %..* ̂ -A** ,..__, .i j ,_ 

8.10 8.08 8.06 8.05 8.03 8.02 
2.69 2.68 2.67 2.66 2.65 2.64 
7.98 7.97 7.96 7.95 7.92 
2.58 2.56 2.55 2.53 

z-t: 

7119 
2.50 

7.85 7.84 7.82 7.80 '7.77 
2.42 2.40 2.39 2.37 2.35 2.34 
7.68 

7.66 7.64 7.62 7.61' 2.26 
2.24 2.22 2.20 

z-51: 
7.50 7.48 7.46 7.45' 27-Z 
2.07 :z 2.03 2:01 1199 

"I:41 
1.97 

7.33 
1.88 1:es I% I% 

7.27 

7114 7:13 
1.81 I% 
7.11 .- 7.17 7.16 7.10 

1.71 1.69 1.68 1.65 1.63 1.61 
7.03 7.01 
1.51 1.50 

7.60 ES 6.97 6.95 

f -5: 
6.88 :-:7" pg 

1:30 
kdt 

1.42 

1:26 
6.83 

6:77 
1.32 6.76 6.75 6174' 

1.17 1.15 1.13 
:-it 6.67 

f-E 2.3: 
1:10 

6169 6.68 
1.04 

i% 
1:01 

6:67 

E 
1.00 ‘":ft- ^ '" 

6.63 
:94 6.62 .94 :93 6.61 .92 6.61 -91 

6.59 6.59 ,6.58 6.58 .76 .73 .70 .68 ":Z 
6.50 6.49 6.47 6.45 

.53 .51 .d9 .47 
6.35 6.34 6.33 6.31 

.36 .35 -34 -33 

8.12 
'2.70 
7.99 
2.59 
7.87 
2.44 
7.70 
2.27 
7.51 
2.08 
7.35 
1.90 
7.19 
1.73 
7.04 
1.53 

f %i 
p& 

6:70 
1.05 

":Xd 
6.59 

-84 
6.54 

.57 
6.38 

.39 

-95 
6.59 

.80 
6.52 

-54 
6.36 

.38 

t*$:h k., *iii:,, i ’ ‘&. ‘-:- ;t “- ?f i:* 
ric$mcld itlt46F? ANhLYSIS, '&a 2 

.A ,I‘ AL, Rcsc POST- J~s '.,l / eti*g I%. 4 L 

2-, lo-, 15-, as-, so-, & loo-YEN& 24-HOUR STORMS PAGE 12 

ir 26.00 ELSV 6.29 6.28 6.27 
6.22 6.21 

;a% 

28:OO 

DISC&G SLEV 6.20 .30 6.20 .29 6.19 .28 
6.26 .27 6.25 .26 6.24 -25 6.23 .24 6.23 .24 .23 .22 
6.18 6.18 6.17 6.16 6.15 

I "I DISGiG .21 -20 .20 .19 .18 .18 ":E 
.16 ":E .15 

28.00 SLEV 6.14 6.14 6.13 6.13 6.12 6.12 6.11* 6'.11“‘ 6.10 
DISCEG .15 .I4 . .I4 .13 .13 ..12 

":Z 
.ll -11 -11 

XJzv 6.10 6.09 6.09 6.09 6.08 6.08 6.08 6.08 6.07 6.07 
I . 

39:29 CFS-HRS. " RmGFFvoLDnsABQvB BASEFLW = 3.31wmERsmD IEKES. 3.25 ACRS-PSEl'; BASSFLW = * ';‘OO CFS 

EziECuTIvE~oLo~Txm~ RECORDID 

m+ 
coMPvrATIoNs BPORFASS 4 

_, .,. . . . (,. \ 

TR20 XEQ 09-05-01 09:43 -DEVRLOPt4El4T RUNOFF ANALYSIS, CASE 2 JOB 1 PASS 5 
i RRV PC 09/83(.2) 25-, 50-, h lOO-YE?& 24-HOUR STOWS PAGE 13 
1 , _, 

- EXECUTIVS~~NTR~LO~ERATI~N~ RECORD ID 
i : + 
i, FRoI4xsscTIoN 1 
._( l TosTRuCTuRE 

STARTINGTIMB= .oo RAIN DEPTH = 4.50 RAIN DuRATIa4= 1.00 RrmTABLENG~=l 
ALT8RNAl%lm.= 1 STORM No.=50 UAINTIHE INCREHENT = .lO lmm 

x. HOIST. COW= 2 .b.", 1 !. . "._, 

P 
OPERATION RUNOFF CRosssEcTION 1 

i arrPoTHYDRoGRAPli= 4 
AREAI .a2 SQ HI' IHPOT RDROFP coP.vEI 94. TIMEOF CONCElWRhTION= .a9 HOURS 
-RYDRcGFAPHTIl4s~= .0381 HOURS 

WRS) 
.oo 

2.00 
--'-' 3.00 

4.00 
5.00 
6.00 

PIRST HYDFi&RAHi POIHT = .oo Hp-Rs 
DISC86 -00 .oo .oo -00 

TIk I+ -~eoo~o irOU=oo 

DISCRG .04 .06 .08 -11 .14 .16 .18 
DISUiG .27 .29 2: .32 ' .34 .36 .38 
DISCEG .48 .50 -53 .54 -56 .58 
DISCRC .68 .70 .74 .77 .79 .81 -83 
DISCHG .94 .95 .97 .98 .99 1.00 1.03 

DY~~-n .oo -02 Y. 
.21 .23 .25 
2: -64 .44 .66 .46 

.87 .90 .92 
1.10 1.15 1.18 



n 

SHEETNO 2 OFA 
- 

REV. NO. 1 

7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 

:x 
;::;U& 

2o:oo 
21.00 
22.00 
23.00 
24.00 

DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCliG 
DISCHO 
DISCSG 
DISCHC 
DISCXG 
DISCEG 
DISCSG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISC53 
DISCHG 
DISCHG 

1.20 
1.65 
3.09 

'P% 
2180 
2.29 

1.25 
1.05 
1.05 

.95 

.94 
-84 

1.24 
1.72 
3.30 

19.15 
4.13 
2.76 
2.26 

:-t: 
1:55 
1.36 
1.24 
1.24 
1.05 
1.05 

.95 

.94 

.74 

1.31 
1.88 
3.79 

14.23 
3.74 
2.64 
2.18 
1.82 
1.67 
1.52 
1.36 
1.21 
1.21 
1.05 
1.05 

.94 

.94 
-44 

1.36 
2.02 
4.20 

'P-E 
2:55 
2.12 
1.79 
1.67 

E 
1:17 
1.18 
1.05 
1.05 

.94 

.94 

.19 

1.40 
2.09 
4.40 
8.28 
3.29 
2.51 
2.10 
1.78 
1.67 
1.47 
1.36 
1.16 
1.16 
1.05 
1.05 

.94 

.95 

.08 

1.42 
2.13 
4.53 
7.49 
3.23 
2.50 
2.08 
1.77 
1.67 
1.47 
1.36 
1.16 
1.16 
1.05 
1.05 

:E 
-03 

1.46 
2.27 
6.51 
6.83 
3.16 
2.46 
2.05 
1.76 
1.66 
1.45 
1.35 
1.17 
1.14 
1.05 
1.04 

.94 

.93 
-01 

1.53 
2.60 

12.19 
5.71 
3.00 
2.39 
1.98 
1.72 
1.62 

2% 
1:20 
1.10 
1.05 
1.00 

-94 
.89 
.Ol 

1.59 
2.88 

17.02 
4.85 
2.88 
2.33 
1.92 
1.69 

:*3: 
1:28 
1.23 
1.07 
1.05 

:;I 
.86 
.oo 

RIJNOFPVOLUXSASGVSEW~EFLW= 3.81WATERSHKDIMXES. 45.29 CFS-HRS. 3.74 ACRE-FSET; EAsEFLcm = 

OPERATIU? RESVOR 
UJTPVPEYDROGRAPH=S 

SGWACEKLSVATIcNr 6.00 

PSRR TIXEOlRS~ PSRR DICiCHARGS(CFS) Pl?AKELEVATION~PEET) 
10.33 9.80 8.67 

1 

TR20 XeQ 09-05-01 09:43 XX! PGST-DEVELGFMEW FJJNOFF ANALYSIS, CASE 2 
REV PC 09/83(.2) 2-, lo-, 15-, 25-. 50-. & lOO-YEAR, 24-iiGDR .9TORJ4S 

-?F’ 
2:oo 
3.00 
3.00 
4.00 
4.00 
s.00 
5.00 
6.00 
6.00 
7.00 
7.00 
8.00 
8.00 
9.00 
9.00 

10.00 
10.00 
11.00 
11.00 
12.00 
12.00 
13.00 
13.00 
14.00 

:x 
15:oo 
16.00 
16.00 

xx 
;;:;z 

19:oo 
19.00 
20.00 

2E8 
21:oo 
22.00 
22.00 
23.00 
23.00 
24.00 
24.00 
25.00 

DISCHG 
ELEV 

DISCHG 

DIZ 
SLSV 

DISCSG 

DIZZ 
SLEV 

DISCHG 
SLSV 

DISUiG 
PilmJ 

DISCHG 
SLEW 

DISCHG 
sLF.v 

DISCSG 
SLEV 

DISCRG 
ELSV 

DISCHG 
ELsv 

DI8CtlG 
ELSV 

DISCHG 
SLEV 

DISCHG 
ELRV 

DISCEG 
ELSV 

DISCHG 
Er.5v 

DISCHG 
ELEV 

DISCHG 

D&Z 
SLEV 

DISCHG 
SLSV 

DISCHG 
SLSV 

DISCHG 
SLSV 

DISCHG 

FIRST SYDROGMEX POINT= .oo HODRS TIMS - = -;I0 HOURS 
.Ol .“‘ .ot .oo 

“:Xii 
6.03 

.15 
6.10 

-28 
6.19 

.I4 

"25 
6.42 

-94 
6.59 
1.49 
6.87 
6.48 
8.27 
7.08 
8.32 
3.35 
8.05 
2.68 
7.97 
2.57 
7.85 
2.43 
7.69 
2.29 
7.53 
2.11 
7.37 
1.93 
7.22 
1.77 
7.08 
1.61 

E 
6:83 
1.29 
6.74 
1.14 
6.68 
1.04 
6.63 

.69 

-00 
5.00 

.06 
6.04 

-16 
6.11 

.29 
6.20 

.46 
6.31 

.65 
6.43 

.98 
6.61 
1.55 

:*:x 
8149 
6.45 
8.27 
3.22 
8.04 
2.68 
7.96 
2.56 
7.83 
2.41 

I*::: 
7:51 
2.09 
7.35 
1.92 
7.20 
1.76 
7.07 
1.58 
6.94 
1.41 
6.82 
1.27 
6.74 
1.13 
6.67 
1.03 
6.63 

.66 

-01 .Ol 
6.00 

-07 
6.04 

.17 
6.12 

-31 
6.21 

.48 

"2: 
6.45 
1.03 
6.63 
1.63 
6.97 
9.73 
8.63 
5.87 
8.23 
3.10 
8.03 
2.67 
7.95 
2.54 
7.82 
2.40 
7.65 
2.26 
7.50 
2.07 
7.34 

E 
1:74 
7.06 
1.56 
6.92 
1.40 
6.81 
1.25 
6.73 
1.12 
6.67 
1.00 
6.61 

.64 

6.01 
.08 

6.05 
.I9 

6.12 
.33 

6.22 
-50 

6.33 
-70 

6.46 
1.08 

?!1 
7:02 

t-t; 
5134 
8.19 
2.98 
8.02 

'7. fS 
2:53 
7.80 
2.38 
7.64 
2.24 
7.48 
2.05 
7.32 
1.88 
7.17 
1.73 
7.04 
1.54 
6.91 
1.36 
6.80 
1.23 
6.72 
1.11 
6.66 

.96 
6.60 

.62 

6.01 
.09 

6.06 
.20 

6.13 
.34 

6.23 
.52 

6.34 
.72 

6.48 
1.13 
6.67 
1.77 
7.08 
9.78 
8.66 
4.88 
8.16 
2.88 
8.01 
2.65 
7.93 
2.52 
7.78 
2.37 
7.62 
2.22 
7.47 
2.04 
7.31 
1.86 
7.16 
1.72 
7.03 
1.52 

f-Z!: 
6:80 
1.22 
6.71 
1.10 
6.66 

.92 
6.58 

.60 

6.01 
.09 

6.06 
.21 

6.14 
.36 

6.24 
.53 

6.36 
.75 

6.50 
1.19 
6.70 
1.84 
7.14 
9.72 
8.62 
4.50 
8.13 
2.79 
8.01 
2.63 
7.92 
2.50 

I% 
7:61 
2.20 
7.45 
2.02 
7.29 
1.85 
7.14 
1.70 
7.02 
1.51 
6.89 
1.36 
6.79 
1.20 
6.71 
1.09 
6.66 

.87 
6.55 

.57 

6.02 
-10 

6.07 
.22 

6.15 
.37 

6.25 
-55 

6.37 
.78 

:*:: 
6:72 
1.93 
7.22 
9.65 
8.58 
4.20 
8.11 
2.72 
8.00 
2.62 
7.90 
2.49 
7.75 
2.34 
7.59 
2.18 
7.43 
2.00 
7.28 
1.83 
7.13 
1.69 
7.01 
1.49 
6.87 
1.35 
6.78 
1.19 
6.70 
1.08 
6.65 

.82 
6.53 

.55 

YE-== 
6.02 

.12 
6.08 

-24 
6.16 

.39 
6.26 

.57 
6.38 

.82 
6.53 

z: 
2:11 
7.37 

'B-E 
3:94 
8.09 
2.70 
7.99 
2.61 
7.89 
2.47 
7.74 
2.33 
7.58 
2.16 
7.42 
1.99 
7.26 
1.81 
7.11 
1.67 
7.00 
1.47 
6.86 
1.33 
6.77 
1.18 
6.69 
1.07 
6.65 

.70 
6.51 

-53 

-04 
6.02 

.13 
6.08 

.25 

Y 

7:; 
6.39 

.86 

Ei 
6179 
2.39 
7.64 
8.75 
8.44 
3.71 
8.07 
2.70 

ZX 
7188 
2.46 
7.72 
2.32 
7.56 
2.15 
7.40 
1.97 
7.25 
1.80 
7.10 
1.65 
6.98 
1.46 
6.85 
1.32 
6.76 
1.16 
6.69 
1.06 
6.64 

.74 
6.49 

.51 

1.62 
3.02 

19.27 
4.47 
2.83 
2.30 
1.89 
1.68 
1.57 
1.37 
1.26 
1.25 
1.06 
1.05 

.95 

.94 

.85 

.oo CFS 
- 

JOB 1 PASS 5 - 
PAGE14 f-b' 

*02 %iH1* 
6.03 

.14’ 
6.09 

-27 
6.18 

.43 
6.28 

-61 
6.41 

-90 
6.57 
1.42 
6.83 
2.69 
7.98 
7.84 
8.37 
3.51 
8.06 
2.69 
7.98 
2.59 
7.86 

6.97 
1.44 
6.84 
1.31 
6.75 
1.15 
6.68 
1.05 

":2 
6.48 

.50 

c 



AlTACHMENT NO. 4 PROJECT e 

_~ _i*s,, .>.*: - \ : /) JOBNUMBER m 

r SlJiJECT QWaterManaaement lcplC NO H&H-1, ’ - . -/ i_ 1 
i-. 

SHEET NO 10 OF 12 

?- 
1 

REV. NO. 1 

I _j .__l”,.lly.x. - ,*..a n e,” _. ,.*-X”XL**an,l~~~~~~RII. 1, ii‘~“~~‘,,.xnn.~,~r~~~~~~~~*~~~~~~~~,.~.~~~~~ ~c.i~~*~~~.~r ,~rm++#“‘:.wr ..T, “.“y*)-, #b”*l*Y” j. ̂ ” y * ., > 

- 
TR20 XEQ 09-05-01 09:43 RCEC POST-DSVSLO PHEMT RUWOFF ANALYSIS. CASE 2 JOB 1 PASS 5 

i RBV PC 09f83t.2' 2-, lo-, 15-, 2%. 50-, & lOO-YEAR, 24-HGUR STOFXS PACE 15 

25.00 SLEV 6.46 6.44 6.43 
i4f% .46 -44 

rr XI 27:00 

DISCXG ELEW 6.32 .48 

DISCHG .33 
6:;; 

"3: 
27.00 ELF7 6.22 ":E 6.21 
28.00 DISCBG .23 .21 

EIJrv 6.15 6.15 6.14 
c ' X8 

29:oo 
DISCBG .16 -15 -15 

r ELBV 6.11 6.10 6.10 
.i 

RONOFFVGLOWE~~BASEFLOW~ 3.78WATZRSEEDiiKBiS. 44.94 cFshRs. .3.71 ACRk-FBEP; BIIsEpLow = .oo CFS 

6.41 6.40 6.38 6.37 6.36 6.34 6.33 
-43 .41 .a0 -38 .37 .36 -34 

":3t ":E ":C 6.26 .27 % 6.24 .25 6.23 .24 
6.20 ":fFJ ":E 6.18 6.17 6.17 6.16 

.21 .19 .18 .17 .17 
6.14 6.13 6.13 6.12 ":Z "::: 6.11 

.14 .14 .13 .13 .12 
6.10 6.09 6.09 6.09 6.08 6.08 6.08 

? RRXDTIVECCMTROL OhRWIDNEtbCNP 
B i + 

'RECORDID 
CCHPUTATIGNSCDXPLF.TED FGR PASS 5 

,. ., ..A - ” ~, . ,^.” ,, 

c ,. TR20 XSQ 09-05-01 09:43 RCRC PDST-DSVELOPW%?I RGWOFF ANRLYSIS, CASB 2 JOB 1 PASS 6 
RSV PC 09/83(.2) 2-, lo-, 15-, 25-, SO-, & lOO-YRAR. 24-RWJR STORMS PAGE 16 

P * q .",., \Ij _ . ._* ,,.d. .~ ," ,_ ,- ,) / 1 L . w; 
1 

IVJZCCNTROL OPBRATIDNCCMPUT REORO ID 
+ moxxSBcTIoN 1 
+ TOSTR~ 1 

f9 STARl'ItF3 TIWB = -00 RAIL? DEPTH = 4.98 
sToRl4 t&.=99 

RAIN -TIqy. 1.00 
'MAIN TIXS"- 

RAIW TABLE.yO.= 1 
.lO ImlRS 

Jufr.woIsT. cmD= 2 I "1 
ALTERwATswo.= 1 E 

k,- : .." , .* 1 /b. I,. "i > > ,i Ir .~, 
,I .I 

OFBRATIONRUMOFF cR0sssBcT1GN 1 
cmPDTmDRoGRAPli=4 
ARSA= .02 SQXI lNPDT RONOPF CDRVB- 94. TIW OF CcXXWTRATIOW= .29 HOURS 
~lIYDROGRAFBTIWKIWRSlpF= .0381 KOORS 

r. 
..I 

t * 
TOTFm' 

&AR DI-(CL'S) pEAI( BLEVATICE~(F~ET) 

23:36 
22.78 WJNOFF' 

1.05 muNDm 

lb.00 
? P- 11.00 

I : ~?x: 
i ,e 14:oo 

15.00 
16.00 

if? TYr’ .oo lioDRs 'TIWSI~= .1OXOURS DRAI+ERREA= .02 sQ.wI. 

i 
- a' 

2:oo 
DISCBG 

FIRST HYfW$RAPli POfT = 
.OO .oo .oo .oo -00 .Ol .03 -06 

DISCHG .oa, 
.I4 

:3f 2; 
.20 .23 .26 .28 .31 .33 

3.00 DISCHG 2: .39 .43 .45 r.00 DISCXG .61 .62 
083 .87 2:: 

.66 .67 .47 35 .54 .70 .77 3; 
5.00 DISCSKG -81 .93 .95 .98 1.02 1.06 1.08 
6.00 DISCSG 

1.10 1.12 1.13 1.14 1.16 1.17 7.00 DISCHG 1.39 1.43 1.51 1.57 1.61 1.20 x 1.33 1.68 1.82 :-z 
8.00 DISCBG 1.89 1.96 2.15 2.31 2.39 

:-:34 
2.58 2196 3.26 3:43 

9.00 DIscIlG 3.51 3.74 4.29 4.75 
Ei 

5:12 7.33 13.71 19.12 21.60 
DISCHG 22.77 21.41 15.89 11.26 
DISCHG 4.86 4.60 4.16 3.07 2.94 3-x: 3:66 

~% 7.62 6.36 5.40 4.98 
3.52 3.34 3.21 3.12 2.79 2:78 :.g 

DISCHG 
DISUXG 2.55 
DISCHG 2.09 

2% 2.43 ::;g 2.33 

:-3t 2.66 2,.ss 

2.20 2.13 2:10 
2.03 1.98 

'1% 
1:95 1.91 1.88 1.86 

DISUIG 1.86 1.85 1:s 1.84 1.80 1.76 1.75 
DI!XliG 

1:51 1:s 1.65 1.51 1.63 DISCHG :-z: 

pg x 1:ss 

1.63 1.51 t-:t i-z 1.53 1.42 1.52 1.40 
DISCXG 1:40 1.30 s: 1.28 1:29 1:34 1.38 
DISCRG 1.39 :*:: t*:t 1:29 1.28 1.27 1.22 :*:; 1.17 
DISCHG 1.16 
DISCRG 

i*r: 

DISCHG 1:os 

1.16 1:17 1:16 1.16 i-i; 1:lS :*:: 

1.05 1.05 1.05 1:os t-i: 

1.16 1.15 Ef 1:16 1.07 

1:os 

1.06 1.16 

1.05 
DISCRG 1.05 
DISCHG .93 

':82" 1.05 1.05 1:05 :*:z -99 ':E .94 
.48 .21 

':XZ 
.04 :02 .Ol .oo 

'. = 5 RWOFFVOLUMSAZOVEBASBFLCW- 4.29 WATSRSXiKD INEHBS, 50.90 CFS-HRS, 4.21 ACRS-FEET; BASEFLW .oo CFS .~ 

m 17.00 18.00 
19.00 
20.00 
21.00 
22.00 
23.00 

c 24.00 

LA TION RRSVOR STRUCKIRBl 
fl '- 1NRlTBYDRoGRAFn=4 OUTPUTXiYDROORAF%=5 
), .s SDF.FNZE ELRVJWION= 6.00 

PEMTIMEWRS) FEZ&K DISCIihRGE(CPS~ PEAR ELSVATIOW(PERT) 



AITACHMENT NO. 4 PROJECT m 

JOSNUMSER 2q n 
SUSJECT gRManaclement CALCNO H&H-l 

REV. NO. A 
-. 

- 

- 

10.35 10.23 8.93 
1 

JOB 1 PASS 6 
PAGE 17 

ma0 XEQ 09-05-01 09:43 ~'"1$?P;$3V?4LO~ PJJWOFF ANALYSIS, CASE 2 
mv rc 09ta3f.2) , # -, 25-. 50-, h 100-W, 24-HOUR STORUS 

FIRST- POIHp= .OO EKmRs TIWE-= .lOEWRS 
-01 .Ol -02 -01 

6.00 
-07 

6.05 
.20 

6.13 
.35 

6.23 
.54 

6.36 
.75 

6.50 

z: 
1:ss 
7.00 
9.07 
8.47 
9.60 

f *z 
$7"; 

8:00 
2.64 

s-z: 
7179 
2.39 
7.65 
2.25 
7.49 

z: 
1:91 
7.20 
1.77 
7.08 
1.61 

x: 
6:85 
1.32 
6.76 
1.19 
6.70 

.75 

6.01 
.09 

6.06 
.21 

6.14 
.37 

6.24 
.56 

6.37 
.78 

6.51 

f % 
1:73 
7.04 
9.85 
a.70 
9.05 
8.46 
3.73 
8.07 
2.71 
8.00 
2.63 
7.91 
2.50 
7.77 
2.38 
7.63 
2.23 
7.48 
2.06 
7.33 
1.90 
7.19 
1.75 
7.06 
1.59 
6.94 
1.44 
6.84 
1.31 
6.76 

2:: 
172 

6.01 
.lO 

6.06 
.22 

6.15 
-38 

6.26 
-58 

6.39 
-82 

6.53 
1.24 
6.72 
1.78 
7.09 

10.12 
8.87 
8.02 
8.39 
3.56 
8.06 
2.70 

x5 
p; 

7176 
2.37 
7.62 
2.22 
7.46 
2.04 
7.31 
1.B9 
7.18 
1.74 
7.05 
1.58 
6.93 
1.42 
6.83 
1.30 
6.75 
1.15 
6.68 

.70 

6.01 
.ll 

6.07 
-24 

6.16 
-40 

6.27 
.60 

6.40 
-86 

6.55 
1.29 
6.75 
1.85 
7.15 

'X-3: 
7:13 
8.32 
3.40 
8.05 
2.70 
7.99 
2.60 
7.88 
2.48 
7.74 
2.35 
7.60 
2.20 
7.45 
2.03 
7.30 
1.87 

I-:: 
7104 
1.56 
6.92 
1.41 
6.82 
1.29 
6.74 
1.10 
6.66 

-67 

.02 
6.02 

.12 
6.08 

.25 
6.17 

.42 
6.28 

.62 
6.41 

.90 
6.57 
1.34 
6.77 
1.93 
7.21 

10.23 
8.93 
6.38 
a.26 
3.27 
8.04 
2.69 
7.98 
2.59 
7.87 
2.47 
7.73 
2.34 
7.59 
2.18 
7.43 
2.01 
7.28 
1.86 
7.15 
1.71 
7.03 
1.55 
6.91 
1.40 
6.81 
1.28 

x 
6:64 

.65 

-03 

":lf 
6.09 

.27 
6.18 

.44 
6.29 

-64 

"4 
6.59 
1.38 
6.80 
2.01 
7.28 

10.16 
8.90 
5.75 
8.22 
3.16 
a.03 
2.68 
7.97 
2.58 
7.86 
2.46 
7.72 
2.33 
7.57 
2.16 
7.42 
1.99 
7.27 
1.84 
7.14 
1.70 
7.02 
1.53 
6.90 

f 2: 
1:26 
6.73 
1.00 
6.61 

.63 

6.0i 
il4 

6.09 
.28 

6.19 
.46 

6.30 
.66 

6.44 
.9a 

6.60 
1.42 

f-E 
7137 

'E 
5124 
8.18 
3.06 
8.03 

f-E 
2:57 
7.84 
2.44 
7.70 

27-G 
2:15 
7.40 
1.97 
7.25 
1.83 
7.13 
1.68 
7.00 
1.52 
6.89 
1.37 
6.80 
1.25 
6.73 

.94 
6.59 

.60 

.02 sQ.wI. 
.06 

6.04 
.la 

6.12 
-33 

6.22 
.52 

6.35 
.72 

6.48 
1.11 
6.66 
1.61 

"5% 
s:1e 

DRAINAGBAREA- 
.05 .06 

6.03 
.lS 

6.10 
.30 

":E 
6.32 

.68 
6.45 
1.02 
6.62 
1.47 
6.86 
2.31 
7.55 

10.02 
8.81 
4.82 
8.15 
2.98 
8.02 
2.67 
7.95 
2.56 
7.83 
2.43 
7.69 
2.30 
7.54 
2.13 
7.39 
1.96 
7.24 
1.82 
7.12 
1.67 

fZ 
6188 
1.36 
6.79 

x 
Ia9 

6.56 
.58 

6.04 
.17 

6.11 
.31 

6.21 
.50 

6.33 
.70 

x! 
6:64 
1.54 

f % 
7186 
9.90 
8.73 
4.46 
8.12 
2.90 
8.01 
2.66 
7.94 
2.54 
7.81 
2.42 
7.68 
2.28 
7.53 
2.11 
7.37 
1.94 
7.23 
1.80 
7.10 
1.65 
6.98 
1.49 
6.87 

t3: 
1:22 
6.72 

.84 
6.54 

.56 

‘TIE”’ DISCBG 
SLEV 

DISCBG 

*I~ 
SLSV 

DISCBG 
ELEV 

DISCBG 

D&iii 
ELSV 

DISCliG 
ELEW 

DISCBG 
ELEV 

DISCBG 
Elm? 

DISCBG 
SLEV 

DISCXG 
BLEW 

DISCHG 
sL.Ev 

DfSCHG 
FxmJ 

DISCBG 
CLW 

DISCEG 
ELEV 

DISCBG 
ELW 

DISCBG 

DIBg 
ELSV 

DISCliG 
lmw 

DISCBG 

DIZZ 
SLSV 

DI!X'HG 
ELAr 

DISCHG 
SLEV 

DISC% 

EiC$ST-DEVS""" RUNOFF ANALYSIS, CASE 2 
-, 15-, 25-, so-, h lOO-YEAR, 24-HOUR STURMS 

6.48 6.47 6.45 6.43 6.42 6.40 
.so .a8 .47 -45 .43 .42 

6.34 6.32 6.31 6.30 6.29 6.28 
.35 -34 .32 .31 .30 .29 

6.23 6.22 6.22 6.20 6.19 
.24 .23 .23 

":fi 
.21 .20 

6.16 6.16 6.15 6.14 6.14 6.13 
.17 .16 .16 .15 .15 .14 

6.11 6.11 6.10 6.10 6.10 6.09 

6.39 
.a0 

6.27 
-28 

"2; 
6.13 

-14 
6.09 

6.37 
-39 

6.26 
.27 

6.18 
.19 

6.13 
.13 

6.09 

2.00 
3.00 

'(:Z 
4.00 

z-8: 
6:00 
6.00 
7.00 
7.00 
8.00 
8.00 
9.00 
9.00 9. 

8. 
4. 
8. 
2. 
8. 
2. 

2 
7. 

3: 

15 
i4 
16 
LO 

If 
is .' 
13 
i3 
IO 
I1 
i6 

2. !7 
7. il 
2. .O 
7. 16 
1. 13 
7.21 
1.79 
7.09 
1.63 
6.97 
1.47 
6.86 
1.33 
6.77 
1.21 
6.71 

.79 
6.52 

.54 

lb.00 
10.00 

K% 

xi 
13:oo 
13.00 
14.00 
14.00 
15.00 
15.00 
16.00 
16.00 
17.00 
17.00 

%X8 
19:oo 
19.00 
20.00 
20.00 
21.00 
21.00 
22.00 
22.00 

f?X: 
24:00 
24.00 
25.00 

- 

- 

- 

- 

1 

JOB 1 PASS 6 
PAGE 18 TR20 XEQ 09-05-01 o9:43 

RSV PC 09/83(.2) 

“% 
6.25 

.26 
6.17 

.ia 
6.12 

.13 
6.08 

-00 CFS 

%5% 
26:00 

DISCHG SLSV 6.50 .s2 
ELSV 

27.00 DISCHG "% 
27.00 ELEV 6.24 
28.00 DISCHG .25 
28.00 F#LEv 
29.00 DISCHG Y:: 
29.00 Elm? 6.12 

RuNopFVOLDWSABavB BASEFLOW = 4.26 WATERSED ItiC-, 50.53 CFS-HRS, 4.18 ACRE-FEET; sAsRFldm = 

KxBCUTIVBCONTROL OPERATION ENDCUp 
+ COXPUTATIONS COMPLETSDFORPASS 6 

RECORDID 



ts: AllACHMENT NO. 4 PROJECT &&I Citv Fw 
F 3 
r.e 

: _” ‘.‘.: id , .“. -JOB NUMBER 344(1i5 

E Bu&ECT Slwmpe and p-t-- Runoff ,, . I, CiLC‘tiO HqH-t . . .) ,, 4 
, J 

c 
b ? I REV.NO. J. 
I i - ,, ,,J . , .,. ,a”, ).,. I. *_ s1 ,*a,,, .-./, _I I,. Ii 1 .” .x1 ,i ?. ,,/,. * ..,,. 

ExBCL?YIVEC~MTROLOPERATIONRNDJOB . RXORD ID 

F1 
b L ,, ‘:.'.' . . .' 

TR20 XEQ 09-05-01 09:43 RCEC POST-DEVELOP RIJNOPP ANALYSIS, CASE 2 J&B 1 
REV PC 09/83(.2) 2-, lo-, 1s, 2%, 50-, h loo-YEAR, 24-Hem mm KEY9 

am 
” 4 
E. SDkQ#RYTABLBl- sSL8cTBDRSSDLTSGFST~AloDExSaJTmc~LIR STRK?rI~sINTqgoRDBR~ 
',_a {ASTAR -'IliB PaaDISCK%RGBT~~,~RR?? (WS) VAL?J&-lNDZCJL+ZAPWTTO~-RYDR(=R=R 

AQmSTIoNmIuc(?~ mDIcATBSASYDRoGRAPRwITRPEARASLgTPoxm.) 

ID OPBBATICN 

p”: ALTBRmTRlSmRM2 
, + 
I ; XsmoN 1 RlmoPP 

v 1 REmon 1:: :: 

ALTERNhTTE 1 STORM 10 
pII+ 
>" x.swrIoN ; ,z; :Xf : 

AL-m 1 STOm 15 + 
P 1RDNoFF .02 !; 4 1RBSvoR .02 : 
[ 

,'ALTEmlLTE 1 SToRn 25 
+ 

x!3EcTIon 1RDNoFP .02 
f?! c+nmmmRlRSSvoR .02. i 

ii ALTERNATE 1 STORX 50 
", + 

XSIPCTION lnJ?JoFF .02 
!nPmmmElRBSvOR .02 i 

” 
:, iuAwmATl? 1 STORN 99 

+ 
_ xsEcT1oR 1 RDNOPP .02 1 

tzTmcmm 1 Ra9voR .02 1 
1 

f 
.lO 
-10 

; 
.lO 
-10 

i 
-10 
.lO 

f 
.lO 
.lO 

: 
.lO 
.lO 

: 2: 

PRXIPITATIUJ PEARDlSCMRGS 
_______--________________ RlJNopp --'--------'--"-'-;---~~--'---'- 

RhTE 
(WS) W%l 

1: 1.98 1.98 24.00 24.00 Ez . 1.23 --- 10.80 10.01 7.46 1.94 405.6 105.6 

18 3.34 3.34 24.00 24.00 2.66 2.68 --- 8.19 10.00 10.52 14.44 5.36 764.8 291.4 

:8 3.63 3.63 24.00 24.00 2.96 2.94 a:;0 10.00 10.40 15.92 6.04 865.4 371.9 

:8 
4.01 24.00 3.33 --- 10.00 17.86 970.6 
4.01 24.00 3.31 6.45 10.33 8.85 481.2 

18 4.50 4.50 24.00 24.00 3.78 3.81 --- 8.67 10.33 10.00 20.35 9.60 %3:X 

:X 4.98 4.98 24.00 24.00 4.29 4.26 --- 8.93 10.00 10.35 22.78 10.23 1237.8 556.0 

TR20 XFiQ 09-05-01 09:43 
REV PC 09/83l.2) -, & 100-m, 24-HC%Rt STORMS 

JOB 1 S-Y 
PAGE 20 

SDbSGiRYTABLE3 - DISCHARGE (WS) ATXSBCTIONSARD STRD&?RBS POR iLL STORMS ARD ALTRRN%TES 

~ , o-1 .02 
+ 

ALTERNATE 1 1.94 5.36 6.84 a.85 9.80 10.23 
0xSEcT1ctd 1 .02 

ALTERNATE 1 7.46 14.44 15.92 17.86 20.35 22.78 
1BNDOP 1JOBS INTRIS RUH 



A’ITACHMENT NO. 5 PROJECT Russell Citv Enerm Center 

n 
JOS NUMBER 

I 

24405 
SUBJECT Storm Water kbnaaement Basin Siia. Pm- and P&-&a&mmt RUMS CALCNO HiW-1 

- 

SHEET NO 1 OFA 

RN. NO. J 
! 

1 
- 

l tttt*t***tt*~*.tt~*_80 LIST *p INpoT DATA FOR m-20 -~~*****‘*“‘**.*‘**’ 

JOB TR-20 FuLLPRINr SumQrARY NoPLcYrS 
TITLE OOL RCBC POST-DEVELO- RUNOFF ANJiLYSIS 
TITLE EMSROBNCY SPILLWAY loo-Yl?AR, 24-HOUR STORX 

3sm 01 

: E :: :00001 8-% 

!I 5.: 0.000002 0.000003 0:56 0.71 
a 7:s 0.000004 0.75 

I Es 
e:so 

0.000005 0.000006 0.94 1.05 
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Russell City Enekgy Center 
Responses to Questions from City of Hayward, ACFCD, and FEMA 

Regarding Storm Water Management 

Site Drainage Plans and Details are shown on Bechtel Drawings CG-0100-0001, Rev. C 
and CG-0090-00002, Rev. A. The design depicted on these drawings is based on the 
criteria and assumptions defined below. 

Potential contamination of runoff ‘from non-process areas ’ ~ 

Runoff from non-process areas such as “ammonia unloading” and “parking lot” areas 
may be subject to contamination by oil that may leak from vehicles. For this reason, all 
runoff from such areas will be’treated in oil-water separators before discharge to the plant 
drainage system. 

Process area drainage 

All outdoor process equipment that will contain oils that could contaminate runoff will be 
curbed to contain the runoff produced by the 2%year, 24-hour storm in addition to the 
entire oil inventory of the equipment. These curbed areas will drain through valved 
outlets to oil-water separators, then into a holding tank. The estimated aggregate total 
process area is approximately 7,000 square feet. The 25year, 24-hour rainfall depth is 
4.01 inches. Because all of the curbed areas will be impermeable, a runoff coefficient of 
1 .O is appropriate for the total process area. The resulting estimated runoff volume is 
approximately 17,500 gallons. A 2 1,000 gallon holding tank will therefore be provided. 
After testing to confirm that the captured runoff is not contaminated, compliant storm 
water will be discharged to the headworks of the WPCF via the City sewer (ref. Para. 
8152.5, p. 8,15-20 of the AFC). Applicant requests approval of the option to discharge 
such compliant stormwater to the plant non-process storm water system if such discharge 
would not result in exceedance of any established limit on total discharge through that 
system. 

For storm events greater than the 25-year, storm the curbed process areas may overflow. 
In this case the runoff will drain to the plant storm drain system and directly to the storm 
water management basin. It should be noted though, that more than the first four inches 
of runoff will have been captured in the holding tank. Any possible oil contamination 
will have been collected in the first 4 inches of runoff and the likelihood of any remaining 
contamination in the overflow is slight. Additionally, the peak water level in the storm 
water management basin for the loo-year storm is lower than the emergency spillway 
crest elevation when the outlet valve from the riser structure is open. When closed, the 
loo-year storm runoff will pass over the emergency spillway into the marsh area 
immediately south of the RCEC site. 



- 

Basin draining time /‘a 
- 

The design storm for the storm water management basin is the 25-year, 24-hour storm. 
The assumed initial water level in the basin is elevation 6.0 AMSL: the invert elevation 
of the orifice in the outlet riser. The time required to drain the basin to this level is 
calculated in the Storm Water Management Basin Sizing Calculation (Calculation 
number H&H-l, Rev. 1, dated Sept. 6,200l). The peak water level in the storm water 
management basin during the storm is elevation 8.45 ft. AMSL. The time required to 
drain the basin from this elevation to elevation 6.0 ft. is estimated to be 19.6 hours. This 
draining time accounts for the fact that runoff will continue to enter the basin during the 
storm. If no inflow into the basin is assumed, the draining time will be significantly less 
than 19.6 hours. In either case, the basin draining time is less than the 24-hours required 
by the Alameda County Flood Control and Water Conservation District. It should be 
noted that the draining time is based on a low water level condition in the Alameda 
County Flood Control Channel at the basin discharge point. If a high water conditions 
exists, the water level in the basin will not drain below the water level in the canal until 
the canal water level is lowered. 

- 

- 

- 
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STATE OF CALIFORNIA 

Energy Resources Conservation 
and Development Commission 

1 -AFC-7 
In the Matter of: > 

> Docket No. 0 
Application for Certification for the Russell City ) 
Energy Center Project > 

PROOF OF SERVICE 

I, Connie Stark, declare that on September 12,2001, I deposited copies of the 
attached Responses to CEC StagData Requests and Additional Information in Supp&t of 
the Application for Certification for the Russell City Energy Center, Hayward California 
in the United States mail in Sacramento, California, with first-class postage thereon fully 
prepaid and addressed to all parties on the attached service list. 

I declare under the penalty of perjury that the foregoing is true and correct. 
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SERVICE LIST 
Ol-AFG7 

Ken Abreu, General Manager 
CalpineIBechtel Joint Development 
6700 Koll Center Parkway, Suite 200 
Pleasanton, CA 94566 

Russell City Energy Center 
James R. Leahy, Development Manager 
6700 Koll Center Parkway, Suite 200 
Pleasanton, CA 94566 

Andrea Grenier, Environmental Project Manger 
Argonaut Consulting 
7649 Sunrise Blvd, Ste. E 
Citrus Heights, CA 956 10 

Doug Davy 
Foster Wheeler Environmental 
3427 Lennane Drive, Ste. 200 
Sacramento, CA 95834 

Bay Area Air Quality Management District 
Weyman Lee, PE 
939 Ellis Street 
San Francisco, CA 94109 

CURE 
Marc D. Joseph 
Mark R. Wolfe 
Adams Broadwell Joseph & Cardozo 
65 1 Gateway Boulevard, Suite 900 
South San Francisco, CA 94080 

Larry Tong 
East Bay Regional Park District 
2950 Peralta Oaks Court 
Oakland, CA 94605-03 8 1 

Mark Taylor 
Field Supervisor 
East Bay Regional Park District 
3050 West Winton Ave. 
Hayward, CA 94545 
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Gregg L, Wheatland, Esq. 
Ellison, Schneider & Harris L.L.P. 
Attorneys at Law 
2014 H Street 
Sacramento, CA 958 14 

Alex Ameri 
City of Hayward 
777 B Street 
Hayward, CA 94541-5007 

Parker Ventures, LLC 
C/o Rehon & Roberts 
Ten Almaden Blvd., Suite 550 
San Jose, CA 95 113 
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